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1934.] Moghe & Inamdar : Avian Cestodes from India. 

of species by Moghe (1933) in the size of the rostellar hooks, in hWma 
hooks of one size only and in the number of testes, and we propose for t 
the name, Ophryocotylotdes monocantis \vdth the following specific diag- 
nosis :-Longth 40 mm maximum width 2-42 mm. ; restellum armS 
wth two rows of equal hooks, each Sfi m length ; suckers armed with 
three rows of minute hooks ; testes 30 to 36 in number, each 60u in 

diameter ; eggs in balsam 27 px 21 [ 1 . ^ 

Tree Pie, Dendrocitta rvfa (Scop.). 

Intestine. 

Locality.—Vmted Provinces, India. 


Diorchis magnicirrosa, sp. nov. 

Three mounted slidcis of entire worms wiue givesn to one of 

ideology Department, Ibiiversity of 
Allahabad. The host was de.serilasd as a ‘ Dovsi ’ and it is not clear 
which particular species of the family Columl.idae it repre.sents. We 
are indebted to Mr. Vernia for giving us this material. 

.Anatomy. -Total length of worm 226 mm. with a maximum width 
of 0-G5 mm. Proglottids 0-1 to 0-15 mm. in length and t)-626 to 0-()25 
in width in the different regions of the strobilus. All segments wider 
than long. Genital pores unilateral, gimital ducts passing dorsally to 
the longitudinal excretory vessids. Scolex (fig. 9) ()-44 mm. in lemdh 
and 0-4 mm. in maximum width. Rostellmn 0-224 mm.X0-lC5 nmi 
vdth a single row of 10 hooks ; each hook is 60p in length and has the 
shape shown ip fig. 10. Suckers 0-lG mm. X 0-128 mm., unarmed. 
Scolex followed by a short unsegmonted region. Two testes (fig. 11, T) 



Flos. 9-12. — Diorchis marjnieirrosa^ sp.nov. 

Fio. 9. — Scolex. 

Fig. 10. — Rofltellar hook. 

Fig. 11. — Entire mature proglottid. 

Fig. 12. — Entire gravid proglottid. 

in each proglottid, one on either side of the ovary which is centrally 
placed ; aporal testis larger of the two. Cirrus sac {C. S.) reaches 
beyond the centre of the proglottid ; cirrus straight near the lat(‘ral 
naargin, but bent on itself in the middle of the cirrus sac, inner end of 
cirrus sac dilated to form a vesicula seminalis. Ovary (Ov.) situated in 
the centre of proglottid between the two testes ; very small in size in 
early mature proglottids, but in fully mature ones of the same size as 
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Gotngnia . 

156, 167 

fbahli 

. 157 

brotogerya . 

. 166. 157 

oollini 

. 157, 161 

oraiwa 

. 160 

oupeata 

160 

ouneata nervosa . 

. . 157 

ooiieata tonuu 

157, 159 





sii 


Pag*. 


Ootugnia digonopora . 166,167,160 

fastigata 

169,160 

fila . 

167, 160, 161 

fleari . 

167, 168 

fuhrmanni . 

. 160 

tgovinda . 

157, 168 

inaeqnalia . 

. 167, 168 

fintermedia 

. 168, 160 

fjanuaria . 

169, 160 

joyenxi 

. 160 

matgereta . 

. 160 

tnoctaa 

167, 168, 160, 161 

parva 

166, 167, 160, 161 

polycantha 

167, 168, 160, 161 

Beni . 

. 167, 161 

Crataova religioaa 

. 401, 428 

Crepidularia 

6 

Crocidura sp. . 

. 172 

CrocopuB chlorogaster . . 102 

CroHBochilus latius 

366, 366 

Cryptodiploaw . 

. 437 

Cryptodromia . 

. 478 

obaioides . 

. 478 

gilesO 

. 478 

CrystallogobiuB . 

. 488 

Ctonogobius u/coclii . . 486,688 

nunuB 

486, 488, 480, 490 

CuBpidaria 

68 

annandaloi . 

. 66,66 

Gyolophyliidca . 

. 164 

Cyclopidao 

87 

Cyclopina 

. 64, 84. 86, 116 

bfllgioa 

85, 116 

braohystyliB 

. 116 

dilatata 

. 116 

ologauM 

. 116 

graoilis 

. 116 

iutermudia . 

104, 106, 116 

littoralis 

. 116 

longiooniiB . 

. 116 

lougifurca 64 

, 66. 67, 84, 104, 106, 


106, 109, 110, 116 

longifuroatA 

. 116 

tmmuta . 

62, 86, 86, 106, 106, 


111, 116 

uorvegioa . 

. 116 

poBilla 

86, 116 

pygmaea . 

. , . 116 

Bohneideri . 

. 116 

Bteueri 

. . . 116 

Cyclopinae 

. 87 

C^olopinidao 

84, 116 

Cyolopininao . 

84 

Cyclopoida 

. 84.104,116,216 

Cyolopoidoa 
Cyclops . 

82 

87, 116 

asperieomu 

. 88 

bicolor 

. 104, 106 

bnxUmi 

87 

denguioaB . 

. 87,104,105,106 

fimViapifctMU . 

. . . 116 

lenokarti . 

. . 104, 106 

oithonoideB 

. 91 

lylovi 

104, 106 

BtrenauB . 

. . . 00 

(Metaoyolops) dengiiiouB 87 

Qyoloitoma 

. . . 180 

C^topiiB 

. . 179, 180 


Page, 

Qydotopflii Bubdiaooidw 181, 1^ 

CycluHtera . . . ,170 

Cylindracm .... 408 

Gynodon 442 

Cyprinidae .... 386 

CyprinuB oarpio intha . 364, 366 

puntio . . ,370 

Cyrena bengalonsis ... 66 


D 


DactyiopiuH 

. 418 

Danio . 124, 130, 133, 134, 356, 369 

aequipinnatuB 

131, 132 

annandalei . . 124, 132. 133 

bruwni 

131, 134 

chrysopB . 

. 134 

dangila 

132, 133 

kakhioniUB . 

. 134 

rorio .... 

. 131 

Bhanenflis . 

. 120 

spinoHUB . 

. 132 

BtrigUlifer . 

133, 134 

(Braohydanio) acuticephala 

. 131 

(Braohydanio) albolineatus 

. 130, 


132 


(Jlraohydanio) analipvnctatut 130 
(Braoliydauio) choprao LSI 

(Braohydanio) nigrifasuiatuB 131 
(Brachydanio) rerio . 130, 131 

(Braohydanio) sbanonBis 123, 124, 

128. 130 

(Braohydanio) Bondhiil23, 124, 128, 

120. 131 

(Danio) aoquipiimaluB . 123, 124, 

131, 134, 363, 360, 360 
(Danio) aiinandalei 124, 132, 134 
(Danio) dangila . . .134 

(Danio) devario . . . 133 

(Danio) IcakhionsiB . . 133 

(Danio) malaliarioua . . 1.S4 

(Danio) naganenslH . . 1,34 

('Danio) noilgherrioniiu . . 134 

(Danio) Bpinosua . . .133 

(Danio) Btrigillifor . . 134 

Daphnephila . .416 

glandifox . . .416 

baasi 416 

liudrao ... 384, 416 

Daphnia 60 

lumholtEi . .64,69 

Daphnidae .... 69 

(IwjUingia . . .467 

^ibMoi .... 468 

DaByneura .... 403 

gibsoni . . .373 

gOBqrpii .... 403 

mangiferae . 403, 404 

obBonra .... 403 

Daayneurariae . 876,377,402 

Darainea 9 

Davaineidae .166 

Davaineinae .... 166 

Deodrooitta ra£a . 10,11 

Dendrowgoa jaranioa 139, 141, 143, 
144 



bontifibula • • 

ceylanioa . 
obtnsilobao 
▼ibnmi 

Dosmogaater . 233, 
dome 
Diadiplosia 
oocci . 
ooccidiTora 
indica 


Page, 
. 420 

. 420 

. 420 

. 420 

249, 260 
234, 269 
423, 424 
. 424 

. 424 

. 424 


Diaphanosoma .... 69 

excisum .... 60 

exoiBum longiromw 61, 62, 63, 64, 
66, 66, 60, 106 
modigliaiiii • • 64, 66, 70 

Diaptomidao ... 72, 113 

DiaptomuB .... 72,73 
blanci 61, 62, 72, 104, 106, 106, 110 
castor .... 77 

chaffanjoni ... 73 

cinctiis 61, 63, 66, 72, 104, 10.6, 
106, 107, 108, lOU, HO 
coiitortUB 61, 62, 64, 66, 72, 104, 
106, 106, 107, 108, 109, llO 
findicus . 61, 73, 106, 110 

oriontalis . 61, 72, 106, 106, 110 
pulchor . . . 104, 106 

narsi 73 

strigilipcs 61, 62, 72, 73, 74, 76, 
78, 104, 105, 106, 110 
viduiis 61, 62, 76, 76, 78, 106, 106, 


110 

DiarmostorcLis . . . 147, 160 

Dibaldratia .... 401 

Dichuceros biuoniis bicoruis . 162 

Dichrostaoliyfl oinoria . . 410 

Dicronourus . . . .386 

indious .... 387 

liueatus .... 387 

Dilepidldau .... 166 

Dilepidiinao . . . 169, 170 

Dilepis 164 

Diomusa 393 


kodonoides 
longioirrosa 
tniagnicirrosa 
spinata 
spiralis 
Diosacoidae 
Diplecus . 

inoonspicttus 
Diplogynia 
Diploposthe 
laevis 

Dt^sie . 373, 423, 
Diptora 

Dipteromoipbus 
Dipylidiinae 
Dil^lidium 
oaninum 
Dirhiza . 
D(riiohorhynchu8 
indions 

Doliohothrips in^cvs 
Dorippe feohhino 
Boatia oomvoopia 


437, 

343, 


12. 176 
12 
12 

11,12 

12 

12 

94 

431 

431 

176 

171. 176 
117 

38, 442 
371, 372 
463 
166 
166 
166 
387 
329 
329, 331 
496 
477 
66 
66 


Page. 

Dotillopsis brovitarsis . 66 

Drawida 233, 234, 236, 237, 239, 242, 
2 19, 260, 263 
aflinis 233, 234, 236, 238, 247 
aneim . . 246, 247 

burcKardi . 242, 243 

dccouroyi . . 233,236,241 

hodgarii 233, 235, 237, 238, 243, 
244, 246, 247 
indica .... 240 


kcmpi 

flimclla 

longatrin 

nepaloDRiH 


233, 238, 239, 240, 
233, 241, 242, 


233. 242. 243. 

246, 

papillifnr 233, 238, 243, 246, 

247, 

pcllucida . . 238, 240, 

pellucida iypica . 
pci-iodiosa 233, 242, 247, 249, 
tpomclla 233, 250, 261, 252, 
raugatnatiaiia 233, 2.61, 262, 
ro’ert . . 246,246, 

rotvngana 238, 239, 210. 

249, 


Rcandens 
lroyl(Mlytos 
willsi . 

Dro|)anid(>iaonia 
Dromioceu 
Droniiidact 
Dyodiplcisis 

andn)pogim8 

arcnaria 

cornea 

fluivialis 

generosi 

indica 

nionticoia 

plumosa 


233. 2r>:i, 
249, 


477, 


241 

260 

262 

244, 

262 

246, 

260 

264 

238 

260 

253 

253 

1,247 

241 

260 

264 

260 

176 

477 

478 

441 
422 

442 
412 
442 
442 
442 
442 
442 


E 


tKca('4ii)tbothri]>s ilclchcri . 
Echiiiocotylo 
Echinostonia rcvulutum 
Ectiuosoma 

atiinrcika . 
aUHtrnlo 

niolanicops . 66, 93, 

EctiiioHumiduo . 

Elara .... 
Elatcr bui>rcntoidet3 . 
Kleotris fusca . 

Elophila .... 
Emys orbicularis 
Endaphia .... 
hirta .... 
jierlidus 

Enhydrosoma . 
Ephonieroptora . 

Spidoeie .... 
ceylankns . 

Micas 

Epiatylia laouatris 
Epyris oaffrarlus 



491,495 
. 176 

. 139 

93 
93 
93 

111, 117 
93 
6 

. 328 

. 486 

. 339 

. 147 

418, 419 
418,444 
. 418 

117 
. 290 

. 380 

. 386 

. 387 

. 336 

. 231 

. 231 

. 230 



fEpyrJfl politioops 
Equns xcbra 
Krionhiooa polystachys 
Eriopliyoa oheriani 
Eroflomyja 
Euoiininiilidao 
Eudiploais 
Eugonia jambolana 
Eugonodaeum 
ganjoum 
oedionemi 
ftestifrontosa 
Eutomoatethus 
EutyphoeuH 
asHamensis 
gi^'aa . 


longifleta 
inanipuronau 
iiotmluiuis 
raruB . 

8p. . 

ExotdnnM . 
gracUo 
labrax 
OBcliaiiiui 

sioliczkao 


Pose, 

. 230 

. 164 

. 304 

. 425 

. 416 

. 327 

. 418 

. 406, 408 

166, 167, 169 
166, 167, 168, 169 

. 168, 160 

167, 168, 160 

. 472 

233, 271, 276 
. 233, 271 

233, 272, 273 


tlippuB 233, 273, 274, 276, 276, 
277 
. 273 

. 233, 276 

233, 276, 277 
. 273 

. 233, 277 

. 286 


. 287 

287, 288 


Qobioptonui 

fragilU 

OobiuB alcucibif . * 

bato 

braohyptoroB 

changuu 

chuno 

giuria 

guium 

novemradiatus 
nuiius .486, 487, 
plinianua . ■ . 
sadanandio 
septemradiatM 
tndectmradialua . 
viridis 

tOoiiitiolroma . 
tsanguioa 

Gonodactyloo 
glabnr 
glabrous 
nofandus . 
pulohellus . 
trispinoHUB . 

Gynocardia odurata . 

Gyps iudiouB 


PagB* 
. 488 

. 486,487 

486, 488, 480 
. 486 

487,488 
. 486 

. 486, 487 

. 486,486 

484, 485, 486 
. 486,486 

488, 480, 460 
. 486 

. 486 

. 486 

486, 486 
. 485 

. 160 
147, 148, 140 
18 
42 

. 40, 41, 42 

. 41, 42 
41 
41 

. 328 

166, 160 


H 


F 


Faunus . 
FeUodiploais 
ubdomiiialiB 
flouH infoctoria 
FranoolinuH ap. . 
Furcimrva 


. 200, 203 

418, 424, 426 
. 418 

. 442 

. 162 
. 378, 370 


Gallinago coolestu . . 169 

GalluB domoBticufl . . . 160 

Garra 280, 363, 367 

arabica .... 367 

bioornnta .... 307 

gravolyi . 364, 366, 368, 360 

lamia .... 368 

tsalwoenica, 364, 366, 366, 366, 
367, 368 

Bohismatorhyncha 
(Gidhaia . 
t indica 

OigantothripB . 

iibkUiH 

Gvnaikothrips . 

QloBBogobius giuria 
OlyptoBturnum . 281, S 
labiatum 
maoulatum 
reticolatum 280, 281, 282, 283, 284, 
286, 286, 287, 288, 289, 290, 292, 
300 

retiottlaioB . . .287 

BtoUozkae . . . 288,292 

(Mrioida ruber . ... 486 

rabioiisdttf ... 486 


367 
170 
169, 170 
. 498 

. 498 

. 496 

. 486 

286, 286, 287, 292 
287 
287 


Hanmatotroma . 

Haomelia patons 
iriB . 

Halicyolops 

aiNiuorouB 67, 87, 104, 


mignteepa . 
propiuquuB 67, 
tonuispina 64, 66, 

Hallomyia 
Ualyoyclopinao . 
HapalorhynohuB 
Hapalotroma 
Hapalotrominao. 
Haploihrips 
inquilinuH . 
Hardella ihurgi 
Harpaotioidao . 
Harpaciicoida . 
Harpomyia indioa 
Holiothrips indious 
t Uemianaphotbripa 
Um,ibaqru8 
UeniiolepsiB 

tviri^ 346, 346, 
UmidiphoM 
Hemiaquilla 
HeuotoMma 
Heteropezinae . 
UibiaouB . 
Hdkneurue 
UoloneuroB 
Homolodromidae 
, UoridiplosiB fioi 
Hormomyia 


aabapten 


67, 


347, 


147, 160 
. 406 

. 402 

87, 116 
105, 106, 100, 
111, 116 
87 

105, 106, 111 
, 87, 104, 105, 
107, 100, 111 
. 402 

87 

147, 150 
147, 160 
. 147 

. 493 

491, 400 
147, 151 
. 117 

03 

. 404 

491, 403 
. 401 

. 366 

361, 362 
348, 349, 362 
. 432 

18 

147, 159 
376, 370 
. 888 


386 , 380,390 
. 478 

. 442 

404,441 
. 441 

. 441 

. 441 



Index, 


XV 


Hydrilla . 

Page. 
340, 300, 301 
myliaooa 56 

Hyilrobia (Belgniuiia) 

Hydrobiidao 

. 1U6 

Hydropi^che . 

. m 

Hylarana . 

. m 

Hylocharos Bubacata . 

. 327 

Hymenofimbria 

. 170 

Hymonolepidinao 

171, 176 

Hymenolepis . 

. 171 

clauaa 

171 

fuTcata 

. 172 

nraltihamata 

. 172 

planeBtici . 

. 172 

rugosa 

. 173 

rugona birmanioa. 

. 173 

serrata 

. 173 

Uypsdvimgms . 

. 366 


1 


IndodiploaiH 

416, 410 

maiigifcrao 

. 410 

IndoplanorbiH oxhbIub 

00 

1 IndoHtogia 

. 408 

f apiciciomifl 

. 409 

Ipomoa Btaphylina 

. 414 

Iravadia princcpfl 

60 

Iron 

281,290, 292 

iflchacmtim piloBum . 

. 441 

iMohnurclla 

. 213 

IniaH tropica 

104, 106 

Itonida . . 

373. 433, 437 

Ix^nniBCti . 

. 438 

m^miniB 

. 438 

Itonididao 

. 371 

Itonididinac 

376, 376, 384 

Itonididinariao . 

376, 377, 415 

nigrillavuH . 

491, 496, 498 

K 

Kamyothripa mclaloncna 

. . 497 

fnigriflavua . 

401, 496, 498 

Kiliigrewia 

. 164 

frivola 

. . 164 

Kowalewakiolla . 

. 164, 170 

L 

Laboo . 

. 281 

lAbidocera 

70, 113 

darwini 

. 113 

iwshaettt 

. 79,80,113 

euehaOa major . 

. 62,63,110 

ilnviatilia . 

. 113 

t gangotica 02, 63, 07, 70, 80, 106, 
107,110,113 

lubbocki . 

. 113 

pavo . . 

, 104, 106 

seotti 

. . 113 

Iiampito dubius 

, . 266 

Lantana . . . 

. , 413 

oamara 

. . 412 

i«dioa • , 

, . 412 


Laophonte 

Page. 
08, 117 

t txjngalenaw 64, 07, 98, 00, 100, 109, 


111,117, 118 

oliathanicnais 

.98,100, 117 

mohainmcd 

08,117 

quinqiipspinoaa 

. 117 

Ijaophontiikn . 

08, 117 

LaHiot»impulap . 

. 342 

Laaioptrra 

373, 393, 300, 300 

albi})onniR . 

. 393 

bryoniae . 

374, 303, 394 

oriochloa . 

. 393, 394 

falcata 

373, 303, .394 

fluitaiia 

303, 304 

loiigispatha. 

. 300 

paniculi 

. 303, 304 

tcxtor 

. 300 

trilobata . 

. 300 

Ijanioptcrariao . 

370, 377, 303 

liiitprorchitoM 

. 170 

Laiirent-ia 

. 400 

t punjabica 

. 400 

Laxo8ubcrit<‘« lacustria . . 00 

Lnandcr flinninicola 

60 

alyliforua . 

00 

tcnuipra 

00 

Lcpotclla . 

2 

la'i^ctcllidao 

. 1,2 

Lcpidoccphniichthya 

belli nmiri 123, 1.30, 


303. 3M, .300. 300 

Lcatnrliploaia 

. 432. 433 

nltornana . 
coylanicna . 

. 4.33 

. 4.3.3 

Loatrctnia 

370, 380 

ccylanica . 

.370, 380 

cinoria 

. 370 

indica 

. 370 

lioatrciniinac 

. 370, 378 

liOatntniiinariap 

,375, .377, 378 

lioucoaiidac 

480 

Lichomolgidac . 

21.3 

Liga 

170 

Limnaea lutcola 

00 

ovalia 

60 

Limnoclctodca . 

100, 101, 102, 117 

iKiliningi 

101 

taccundiis . 00, 101, 100, 111, 118 

Limnoithona 

. 110 

aincnaia 

. 82. 8.3, 84, 110 

Limnoithoninao 

. 110 

liinatowiinao 

100 

Liothripa . 

. 400 

dan){dyi 

401, 400 

Lithf^lyphus . 

. . 181 

Littorina dolicatula 

66 

molanoatoma 

... 66 

Bubintcrmcdia 

. . . 66 

I^oboptcromyia . 

. . . 416 

Lopcaiella 

. 388, 380 

oombroti . 

. 380 

poUiniae . 

. . . 380 

Lowiola . 

. 442 

oentaurae . 

. 442 

ooatata 

. . 442 

Lyaioaquilia 

18 

aoanthocarpua 

. 18, 30, 31 

maculata . 

18. 28. 20. 30 

maoulata autcirostria . . 30, 30 



Pagt, 


Maoaranga dentionlata 327 

Maooma gubemaculum . 65 

MaorooarpuH iiitegrifolia . . 493 

Macn^iplosu . . .430 

Macrones 365 

bleelceri .... 125 

MaorophthalniTis tesclii . . 55 

Macrc^hya .... 404 

regia 464 

Macfoatyla . . . .378 

Maerua arenaria . . .406 

X Malaobiella . . .471 

t Malaobiella mfitborax . . 471 

Malaooaoma .... 342 

MallotbripH indica . 491,408 

Mallotus phillippincnsifl . . 406 

Mangifera indica . . 404, 447 

MaatocembuhiB armatua . 124, 138 

Mcgalophiya .... 343 

Megalomia ap 154 

Mcgaacolcoidae . . 233,264 

MegaBooleoinac . . . 233,254 

Megascolex . . 256, 267 

dubiva . . . 265, 267 

horai .... 256 

(Pheretima) houlloti . . 259 

(Promegaaoelex) mokongJantiH 260 

Megaardidea omUi . . .254 

Melania 190, 100. 200, 201. 203, 200, 210 
amarula . . 201, 203, 210 

asperata . . . .203 

costata . . 201, 202,203 

opiscopaliin .... 200 

tnberculata 106, 201, 203, 210 
(Mainwaringia) paludomidea 56 

Molaniidao 181, 185, 101, 105, 198, 200, 
203, 204 


Melanoides 
lineatva 
Bcabruft 
tnberculata. 
tubereulaiua 
Melanopsu 
Molasis . 
t balwanti 
buprestoidoa 
McROchra . 
Airticwrww 
moiidionalis 
rapicno 
timaae 
Mesocyclups 
hyallnua 
leuokarti 
obaoldna 
oUhonoidea 
lylovi 


68. 186, 188, 210 
. 55, 66 
. 66 
. 66, 209,210 
66 

200, 201, 202, 203 


. 328 

96, 117 
. 117 

64,96,97, 109,111,117 
. 117 

. . 07 

. 88,01,336 
. 91 

107, 111, 336 


. 91, 93 
91, 92, 93, 107 


(Megocyolops) leuckarti 61, 62, 63, 
64, 66, 66, 67, 88, 89. 106, 108. 109 
(Thermooyclops) rylovi 63, 64, 66, 
66, 67, 01, 92, 106, 108, 109 
MoBopodopsis 


orieutalis 
Motacyclops 
dongizicus 
X Hetallopfius 


58, 63, 64, 66 
87 

. Ill 
. * 453 


158, 


Metalloptasolypeata 
Miastor amerioaaa 
MkrapoerffptaafragHu 
Microoerata 
liorealiB 
oockerelli , 
corni . 
diervilli 
johnsoni 
t indica 
perplexa . 
spinosa 
texana 

MicrodipIoBia . 
t pongamiao 
zambenniB . 
Micromyia 
MIIvub govinda . 
Mimomara 
MimtiBopH elengi 
hexandra . 
Miaocosmus 
ceyJanioUB . 
Miflospatha 
Modiola atriatulus 
iindiilata . 

Moina 

dubia 61,62, 64, 65, 66, 

Moldtroea 

MoliNiBtcB hacinorrhouB 
Momordica oharantia 
Mowiajdmdylia 
Moniezia . 
expansa . 
trigonophora 
MoniUgaatridae . 
Monopterns albuB 
Morinda . 

tinctoria . 

MoruB 

MulliccpB miiUicepB 
MycodiplosiH 
coniophaga 
indica 
Myicola . 

Myricomyia 
longipalpia . 
t pongamiao 
Mysia 
Mysore] la . 

Mystacoloucus norginatus 
Mystus . 
bleekeri 

Mytilapis piporis 
Mytilioola 


374, 


486, 


Pa0«. 
464 
446 
487, 488 
374, 381 


382 

382 


162, 


182, 


426, 428 
426 
425 
383 
172, 173 
379 
496 
1, 418 


405 
58 
56 
70 

70, 106, 107, 
108 
370 
7,9 
304 
408 
154 
15^1 
154 
233, 234 
354, .356 
410 
388, 400 
403 
175 
423, 424 
423 
423 
213 
374, 420 
420 
420 
63 

187, 106, 208 
364, 355, 366 
366 
366, 366 
416 
213 


N 


Kannopua 

Nassa . . . , 

denegabilis 
ennuronsia . 
ennuronaia depanperata 
fossae 

orissaensis . 


117 

68 

66 

66 

66 

66 

65 


Nassppfis. . : 136,100,203,206 



Itida, 




Pagt, 

198 

NavietiOa 8,6 

oMraleweiiiB ... 5 

oaendeBoeoB var. oompraMa 6 
livesayi . ... 5 

fr^oineii .... 8 

reticulata .... 6 

aquamata ... 5 

suborbionlaris ... 6 

NaTicellidae .... 8 

N^emaohilus 126, 136, 280, 281, 283, 310 
fohoprai 281, 282, 283, 284, 286, 
310, 311, 312. 313, 314, 316 
grifiithii . . . .314 

niffithii var. afghana . .314 

kashmirensifl 282,314,316,318 
. 318 

124, 1.36 

rivulicola 123, 124, 134, 363, 366 


rupkola 
tenuis 
yasinensis . 
Neolasioptera . 
t ocphalandrae 
t orataevao 
t Neolcstremia . 

t bcerhaaviae 
Nepbantis serinoiw 
Neriiidae . 
Noritina 
Nfurolyga 
Nouromyia 
Notoscofox oneilli 
stowarti 
striatus 


316 
314, .318 
. 318 

374, 396 
396, 397 
396, 399 
380 
380 
226 
179 
179 
383 
404 
264 
256 
266 


0 


Octochaetinae . 

. 233, 269 

Octoohaetoides . 

. 233, 269 

birmaniciis 

2.3.3, 269. 271 

Buronsis 

. 271 

Ootocbaetns (Octocbaetoidos) bir- 

manious 

. 200 

Ocypodidae 

. 66 

Odontacartia . 

81, 114 

Odontodactylus 

18 

Oithona . 

82, 83, 84, 116 

amazonioa . 

. 116 

brcTicomis 63, 64, 67, 82, 104, 106, 

107, 109, 110, 116. 116 

t horai 67, 82, 83, 106, 106, 110, 116, 
116 

minuta 

. 116 

nana . 

104, 105, 116 

simplex 

Oitboniw 

116 

82, 116 

Oithoninae . . 

82, 116 

Oligorobis 

. 173, 176 

t hiertioos . 

. 173, 176 

longiraginosus . 

. 174 

pauoitestioulatus 

. 174, 176 

sirangulatua 

. 174 

toxomotra . 

. 174 

yorkei 

. 174 

Olfgotrophiariae •. 

376,877,404 


Paga. 

Oligotrt^hus . . . 373, 404 

indions . . . . M6 

iachaami . . .441 

juniperinus ... 404 

Tnanj^erae . . .406 

quadrilobatua . . .406 

saligneus .... 406 

tenuispatha . . .406 

Onohidium .... 66 

pallidum .... 66 

tenerum .... 66 

tigrinum .... 66 

typhae .... 66 

OoohoriRtica . . .166 

tthapari . . .166 

Ophicephalidae . . . .360 

Ophicephalus . . . 126. 137 


gachiia 123, 124, 126. 1.36. 136, 137, 


364, 366, 366 
haremrl-l»Ulm . 126, 1.36, 130 

striatus . . 364, 366, 356 

Ophinrus coiymbosus . . 437 

Opliryocotyloidcs ... 10 

fmonooantis . 10,11 

OreinuB 280, 281, 294, 207, 299, 300. .301, 
302, 306, .300, 307, 308, .309 
griffilhii .3(K), .301, .302, 306, .306 
tmeulatiia . 300, 302, 30.3, 304 

plogJostomiis . .300. .301 

sinuatus . 300, 301, 302. 30.3 

siimatiis griiiitbii 280, 282, 283, 284, 
286, 206, 300, 302, .303, 304, 300. 

307, 310 


Oribromia 


. 422 

mulUfida . 


. 423 

Ornithobilharzia 


. 144 

Orseo^a . 


. 144 

432, 442 

oynodontis . 
Orsfloliella. 


. 442 

432, 442 

apludao 


. 432 

graminis . 


. 432 

jayanica . 


. 432 

Ortbopoma 


6 

Osbovkia . 


. 413 

Ostcorhilus 


301,362 

cephaluB . 


.361, .362 

chulybeatUB 


. 361 

kflkonthali . 


. 362 

neilli . 


. .361 

proBcmion . 


. .362 

salsburyi . 


. .362 

f sondhii 364, 

366, 369, 

.360, .361. 


362 

vittatuR 


. .362 

Ovis aries 


. 176 

Oxystomata 


477. 480 

Ozirhynchus 

P 

. .396 

Facbydiplosis 
apricanns . 

374, 433, 4.38 
. 433 

ceybinicus . 

. 

4.33, 437 

graminioola 

. 

. 437 

oryzao 

. 

4.33,443 




Page. 

Pachyprotaaia . 

.406 

tTOacata 

. 466 

veraicolor . 

400 

Falacmon 

68 

lamarrei 

66 

mirabilis 

66 

riidia . 

66 

Paleocolpodia . 

386 

Paliidoatrina 

. 106 

IViludomuH 

186, 187, 188, 180, 


100, 101, 106. 106, 107, 108, 
100, 200, 201, 203, 204, 20fi, 
200, 210 

obesa . 186, 106 

tanschaurioa 186, 106, 209, 

210 

Pampailota .... 472 

ninonsis var. nigriceps . . ■ 472 

ainonsifl forma typica . . 472 


Fanaielis . 
incamorata 

PanRbaotothripa indicus 
Panicnm carinatum . 
fliiiiana 
prostratum 
Panteliola 
basHi . 

Paranalanidae . 
Paraoalanns 
orasairostriti 

crasnirosi rifl scotti 
orassiroHtriH sowolli 
cfosainwtn'j* mvelli 
crassirostris ty])i«!a 
dubia 

p^KmaouB . 
Paraclcpsis 
ParantbcHsins . 
Pnratpgastns 

sphuoriruB similis 


ParamMnma , 
dolkzlat . 

Paria 

Paricterotaonia . 
Paroniella 
Parorcbitcs 
PamxletJhrttrm . 
Parthonothrips dracaenao 
oRtarticulata 
Paruterina 

anguRtata . 
buborotioa . 
candelabraria 
fubrmanni . 
guinonsia . 


213, 214, 216 
213,214, 216, 
216, 217, 218 
401, 405 
. .304 

304 
. 304 

. 406 

. 406 

71, 111 
71, 111, 112 
104, 106, 111, 
112 
111 
. Ill 
71 

. Ill 
63, 67, 71, 106, 106, 
110, 111, 112 
111 
,351, 362 
. 214 

04 
67, 04, 
IOC, 111,117 
285 

286, 288, 280 
6 


otidis 

parallelipipoda 
t aoptoteaUculata 
vesiouligora 
Panriroatrum . 
magnisomvm 


164, 170 
0 

164, 170 
. 306 

491,403 
. 403 

12, 13, 14 
13 
13 

. 13 

13 
13 
13 
13 
13 
13 

12. 13, 14 
13 

164, 170, 171 
. 170 


Faiyphoatomum 
indioum 
radiatum . 
spgrogatum 
t tostitrifoUum 
Patella granularia 
t (PatellJdea) tara 
Patellidao 
Patellidoa 
Paunirus . 

juvonoua 
Pedipalpi . 

Fcnidsetum alopecuroa 
cenchroidoa. 
typhoidoum 
Periohaota Oowori 
hoteroohaeta 

mirabilis . 
robuata 
travancorensis 
Perionyx . 
annulatna . 
excavatus . 
maciiitoshii. 
ap. . 
Pcriophtlinliniia RchloRHori 
Periwcrola angiilata 
emigrata 
tmellipoa . 
t npphantidia 
t quadrlfoveata 

Rp. . 

Peromyia . 
bcngalonais 
levoilloi 
Potasiger . 
exurotua 
f mtnutiRHimuR 


noocomenso 

nitidiiR 

pnngpna 

PPUH 

])aniiulnHUR 
Pbalacocnrax carbn 
Phonoooncua hirautna 
Pherptima 

annandalei . 

bipora 

creaontica . 

dunckeri . 

floveri 

gomella 

havayana . 

himmyana 

houlled 

immerita . 

Mica 

mamillana . 

xnandhorensia 

mekongiana 

mirabiUa . 

omata « 

robuBta 

trivandnma 


233, 


Page. 
141 
141 
141, 144 
141 
140, 141 
1.2 
1 
1 
1 

474 

474 

475 
438 
4.38 

423, 438 
. 268 
260, 261, 262, 
26.3 
260 
264 

260, 260 
26.3, 207, 268 


23.3, 


267 
266 
265. 266. 267 
233, 267 
486 
227 
226, 226, 227 
220, 227 

226. 227 

227, 228 

226, 227 
. .383 

. 384 

. 383 

143 
. 143 

141, 142, 143, 

144 
14.3 
144 
143 
453 
463 
141 
424 

260, 268. 260, 

233, 260, 267 
233, 267, 268 


2.33, 267, 268 
257, 268 
2.33, 260, 263 
. 264 

233, 250, 260 
. 268 
. 261 
. 266 
. 264 

233,260 
233, 260, 203 
. 264 

233,264 
. 260 
233.204,206 
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XIX 


/%^ 

Philometx'a , . . ■ 330 

Phoenii dactylifera . . 492 

Phiyniohosarax oochineaus . 476 

* coohineeis bispinosuii 475 

Phyllaudius emblica . 415 

PhyUaphaga .... 408 

Phyoooetea gangcticus 58 

Phytophaga destructor 373 

Pili. . . . 187,189,196 

globosa .... 60 

Piper nigruni .... 403 

Platygaster oiyzae . .437 

Plemdiella .... 433 

Plutellus .... 233, 254 

sp 233. 264 

Plutodiplosis .... 430 

magnifica .... 430 

Poliinia argontea . 389 

Polygonum molle . . 395 

Poinatias 180 

Pongamia glabra . 415, 420, 42.'> 

Foniclla . . . . 80, 114 

andersoni 03, 80, 106, 107, 110, 114 
gabootienHiH . .114 

Ponlellidae . . 79, 113 

Porricondylariac . 370, 377, 384 

Potamidos (Tcloscopium) trleH' 

copiuin .... 50 

Potamomysis assimiliH . 58 

t Pristobethylus iiidiciiM 223, 224 

seiuiserratufs . . . 223 

serrit^ollis .... 223 

Pristocera .... 229 

t aroolata .... 229 

gaullei .... 229 

Procontarinia .... 420 

matteiana .... 420 

Projoanissia .... 383 

Prolasioptera . . . 374, 395 

annandalei .... 395 

nivocincta .... 396 

Froorchida .... 164 

t Pruthidiplosis . . . 389 

t mimuoopsicola . . 389, 390 

Pscudapociyptes lanoeolatua . 485 

PseudococcuB corymbatus , . 424 

virgatus .... 424 

PwMidodendroihripB ornatiafumuB . 491 , 

493 

Paeudodiapt«rmu8 . 64, 78, 108, 

nnnandalei . 64, 66, 66, 78, 104. 

106, 106, 107, 108, 109, 110, 
112, 113 

aurivillii . 63. 79, 106, 107. 110, 

112 

binghami . 62,63,64,06,66,67, 
78, 104, 106, 106, 109, 110, 112 
burckhardti . . .112 

clevei . . • .112 

dauglisbi . . . .112 

forbesi .... 113 

hickmani . 63, 70, 104, 106, 106, 
110, 112 

inopinus . . . .113 

japoniouB . . . .113 

lobipeB . 61,62,70,104,105, 

106, 110, 112, 113 


PBeudodiaptumiiB manoni . 112 

mertoni .... 112 

opinuB . .113 

poppei . . .113 

HBlitius . 112. 113 

serricaudaluM . 104, 112 

smithi .... 79 

tollingcri 62, 64. 65, 66, 67, 79, 104, 
105, 106, 107, 108, 109, 110, 
112. 113 

X PMeudoligorchiM . 175 

t m^ninrceptaculatu 174, 175 
PBcudoacpiilla .... 18 

ciliata .... 39 

oculata .... 39, 4U 

Paittacula kramuri inaniUoiiHiH 154, 165 
PyrazuB paluatrin . . 5ri 


Kauuina labiatuK 
nobilis 

Kaillieniiiut . 9, 153, 

acanthovagiimtii . 
]»ulychaH.v . 
rangoonica . 

(Paroniella ) uca ntiiii vagi na ( 
(Paromclla) coinpaeta 
(Paroniella) eoiiopophiliu* 
(Paroniella) oorvina 
(Paroniella) cruciata 
t (Paroniella ) duoftynleat 

eulata 

(Paroniella) facile 
(Paroniella) feeunda . 
(Paroniella) niagiiinumiila 
t (Paroiiielb) niul])aHt inn 
(Paroniella) nuniida 
(Paroniella) pai'udiaea . 
(Paroniella) polycaiearin 
(Paroniella) rangoonica 
(Paroniella) rcynoldaae. 
(PatonieUa) rhynchota 
(Paroniella) sphecotheridis 
(Paroniella) urogalli 
(Raillientinu) flaliraliH . 
(Kaillicntina) fuhrmaiini 
(Kaillientina) gaboritae 
(Baillicnlina) luacrociimsa 
(Baillientina) iniehaelaoni 
(Kaillientina) penelrana 
♦ (Baillientina) penetrans 
nova . 

(Kaillientina) polyrhalix 
(Kaillientina) tunetensis 
(Baillientina) voki 
(Skrjabiim) kakia 
liana .... 


afghana 

hexadactyla 

tigrina 

Baodiplosis 

orientalis . 
Rasbora . 
taytayensis 


321, .322, 323, 



XX 


Index. 


Rhabdophaga . 

Page. 

. 404 

Khopalomyin 

. 405 

Kioinufl comniuniH 

387, 388 

ttingifiila caeca 

56 

Rivoa hypocrateriforraia 

. 411 

Rohtee .... 

. 305 

pelligrini 

. 305 

Rotifera .... 

63 

Rubus asNamensis 

. 406 


8 


Sagitta 

63 

Saiaoloinyia 

. 401 

Sandalium 

6 

1 Saptadanta . 

. 1, 2 

t naaika 

3 

tScarleluoa viridis 

. 485 

•Schima walchii . 

. 395 

Sithizubremla . 

. 423 

formosaua . 

. 423 

malabarnnsiH 

. 424 

•SchizoDiyia 

405, 408 

I acaciac . 

. 406 

asHamciLsis . 

. 406 

galli . 

. 406 

iiicorta 

. 406 

iridioa 

. 406 

macriiao 

. 406 

Scbizuthoraciiiac 

. 281 

Scbizothorax 

293, 204, 207, 209, 

302. 30(i 

, 307, 308, .300, 310 

iMileyl 

. 293 

clirysoohbira 

. 294 

CHOciniia 

280, 282, 283, 297, 
208, 200, 300 

fedtsuhonkoi 

203, 208 

labiatUH 

280, 281, 282, 283. 

284, 

►85, 292, 293, 204, 205, 

2!Hi, 

297, 307, 308, 309, 310 

nobilis 

, 299 

puneliUiin . 

297, 208, 209 

regeUi. 

. 293 

rUckw-nue . 

. 202 

rUchkam . 

202, 203, 204, 206 

ScopoineriiiiW 

55 

iScutellaMtra 

1 

•Scylla serrala . 

58 

Septaria . 

, 5, 170 

bnrbouica . 

179, 180 

caerulcacoiis 

5 

oomprossa . 

5 

crepidularia 

55 

depreasa 

55 

dravidioa . 

5, 6, 170, 180, 182 

llvesayi 

. . . 5 

i-etiottlata . 

5 

aquamata . 

5 

tesBollata . 

6 

(Navicella) teasellata . . 6 

(Sandalium) orbicularis . 6 

(Septaria) borbonioa . . 6 

Serioothiips 

. 493 

Sesamum indioum 

. . . 410 

Sididae . 

. . . 69 



Page. 

Silurus pelii.4iua 

. 355 

Simulium . 

. .343 

Sinodia jukes- brovniana 

55 

Siobla 

. 466 

punctata . 

. 466 

Sirioidae . 

145, 474 

Skrjabiiia mognicorcnata 

166 

marotcli 

. 166 

oligacantha . 

166 

retusa 

. 166 

Solanum . 

. 493 

Mpbaemterina . 

. 13, 14 

Spirbapalum 

147, 150 

Spirogyra . 

. 193 

Spirorchidae 

M7, 150 

Spi«>robiiiac 

147 

SpirarchiH 

147, 150 

blandingi . 

147 

SquilU . 17, 18, 10, 25. 34. 38 

ainiiandaloi . 

. 18, 27, 28 

dccoruta 

. 18, 21 

faveolatii . 

34 

gibiMi 

38 

gilctii . 

. 18,22,23 

holoschista 

. 18,23 

indica 

. 35, 37, 38 

iiioriiata 

. 24. 25 

iidcrriipUi . 

IK, 25. 26, 37 

kempi 

31, 32, 33, 31 

lata . 

22 

lalrcillci 

. 17,20,2? 

lirata 

. 1,7, .38 

maiiiaiia 

38 

initlticariiiala 

30 

nn])a . 

17, 18, 23, 37 

oraloria . 24, 26, 

27. 31, 32, 33, 


34, 35 

oratoria iiiorniita 

. 18,24, 25, 


26, 27. 32, .33 

oraloria /n'r/tf nsti . 

18, 24, 25. 32. 


:m. 35 

rapbidtta 

. is, 27 

siairpio 

. 34, 38 

Scorpio iininaciilata 

. 17, 18, 38 

Hiipplcx 

38 

woud-inasoni 

18, 26, 27, 35. 


37 

iSquillidue 

. 26. 21 

Nte/finiella 

>St4ffaniola 

. 401 

374, 401 

t beiigalonKiH 

401 

aalsulae 

. 401 

Htenbclia . 

04 

gibl>a 

inopinata . 

05 

95 

t longifurca . i 

64, 06, 67, 94, 

05. 106, 

109, 111, 118 

Stenbeliopsis divaricata 

04 

Stenopoma 

5 

Stenothyra 

58 

bUnfordiana 

55 

deltao 

50 

eohinata 

. 66 

soluta 

56 

Stictodiplofii . 

418, 419 

nubilipennis 

419 

puloherima 

. 419 

Stigmatpgobitts sadanundio 

. 485 
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Stiloaia 

156 

globipnnvtala 

. 1.56 

Stoinafodcm 

179, 181 

Stoiiiatopoda . 

. 17. 18, 19 

St 4 >mai 080 ina . 

. . 402 

SircpiodiplosiB . 

. 416 

indica 

. 416 

Stromboceros . 

. 470 

t sikkimcnsis 

. . 470 

Strongylopleura 

. 213 

StyraeodiploHia . 

. . 433 

tSymbraiichidac . 

. :166 


T 


Tauhididan 


103 

Tachidius .... 


103 

brovioornis . 66, 

103 

111 

SP 


103 

Taenia .... 


175 

hydatigena 


17.5 

intrioata 


14 

aeginata 


175 

Taeniidao .... 


175 

Taenioides rubicnnduB 


485 

t Tacniothrips chaetugaatra 

191 

494 

Tamurix gallica 


496 

Tarantulidae 


475 

Taufikia .... 


171 

Taxonng piiMripe.8 . 


468 

Tecotna janminoidea . 


493 

Tegaatidae 

TenthredeUa 


94 


454 

TonUircdinidao . 


453 

Teulbredijiini . 


453 

Tenlhredo. 

4.54 

,457 

clavicomis 


456 

t clepsydra 


456 

dypeata 


454 

oretata 


456 

indica 


456 

lepoha 


455 

lepoha var. aiiiiaiidalci 


455 

t npaoifrous 


454 

spinigcra var. licdixii . 


4.56 

spiuosa 


4.53 

vital«i 


455 

xanthoptera 


455 

'i'erebrantia 


491 

Termitomaslinao 


375 

Tormitomastiis . 


375 

Tetradiplosis 

Tetraj^phns 


387 


383 

Thermocyolops . 
rylovi 

Thrips florum . 


91 

111 

491, 

493 

Thurania .... 

374, 

416 

aqvatiaa 


416 

t ohilkaensis 

, 

416 

Thysanominae . 


166 

Thysanoptera . 


491 

Tiara .... 

179, 

181 

(Striatella) tuberoulata. 


66 

(Taiebia) lineata 

. 

66 

Tipnla .... 

373, 

404 

I>mt .... 

. 

373 


T(M-<M!hprps . , . . ^ 21;! 

Ti>mfi.stctlniK .... .172 

(KiifnjiinsU'lliiis) af.RaniniKi.s . .|72 

Toiioaiailrx . 2;!;!, 2;M. L*.!"). 2fil> 

foriiiiiN • ■ . . 

liorai . . 2;{H, 251? 

onnilli . . 2;!.'!, 2.'»4, 

striatiiH . . 2;!;{. 25"! 

Troniarhynuluis . . 1.17, 150 

Trirlipporrisia .... 4o:i 

pijioripola .... 103 

Tridiopndiis (riplinpln ii.s . 355, 

m . , 3fi« 

Trichoptrra . . . 2110, ;M:J 

Triclioplproinyirt , . 3X3 

Trifila . . , 37fi. 377, 422 

Trioliyx gangcliciiM , , . |.17 

Trochittola . . . .213 

TrcMshuR niloticiH . . .213 

TrybomiHla l uinakrislijiai . 4 !) 1 . 4 nri 

Trypaiudirn vai^ina . . 48 , 'i 

Tiibulifora .... 4U,') 

Turritella . . 1 S 2 , I8K 

Turtur Huratiiiisis . . |.'i7 

Tyln alba javanini . . ir»1 

TyinpaiiompriiH Ran^plii us . . .Vj 

staplfttoni . . . . r»b 

Typhobiaa .... 2or» 


U 


ITnchmia .... 107, ItiO 

uuapiIU<;itTOKa . . 108. 100 

Kiidanca . . . 168, 166 

IrichocirruHii . . 168, 166 

Unicaocum . . . 147, 150 

Upupa epops .... 14 

Upupiformcs .... 14 


V 


Varuna .58 

litferala .... .58 

Vaaotroma . . 147, 1.50 

VcsorabalmtliripH haiiibii.sap. 467, 498 
Vormetua (Spiroglypbus) aiida- 
nianious .... 4 

Viviparidau . 188, 1 89, I INI, 209 

Vivipanib . . . . 187, 189 ' 

boDgalciibia ... 56 


w 


Winnertzia .... 384 

burmitica . . . 374, 384 

lugubris .... 384 

WinnertzMa .... 384 

burmitica . . 374, 384 
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Indtx. 


X 

Pagf: 

Xantholacma hanmatticcphala 

. 8, 10 

Xeria .... 

145 

t himalayciiHis . 

146 

apectnim 

. 146 

Xiph^jplosis 

424,426 

Xylodiplosis 

374, 438 


Paiie, 

Xylodiplosis fulva ^ 

tkempi . . . . 439 

praeoox . . . 439 


Y 

YptaaiM 379 


MOIFC^M— 1114-3-8-7-39-449. 



NOTES ON THE BIONOMICS OF TROCHUS NILOTICUS LINN, 

n. On two new Limpet-like Gastropods from the Andaman waters, 

jSyBAiNiPRASHAD, D.Sc., FXS.E,, FJ.S.B., and H. Srinivasa IUo, 

M,A,f p,8e,f Zoologi&il Survey of India, Indian Musetim, Calcutta, 

(PLATE I.) 

In a recent paper of this scries a new species of Vernietid living on 
the shell of Trochus niloticus and causing damage to the pcriostracal 
layer was dcscribcdL In this paper the description of two other 
Gastropod molluscs found on the shells of T, niloticus on which they had 
made moderately deep excavations is given. The animals were found 
living, and could bo removed only with considerable difficulty by means 
of a sharp knife. Examination of the soft parts and the radula has shown 
that one of the Gastropods is a true PateUid of the sub-genus PaielUdea 
Thiele, and the other is an undescribed genua of the family Lepetellidae 
tlcscribed hero under the name Saptadanta,^ goii. nov. 

Family PATELLIDAE. 

Subgenus Patellidea Tliiele. 

1S91, PaUUidea, Thiele In TrmhtVs OMm e/er tSdnachn, ll, p, 31’). 

1929. J^aUllitlcu, Thiele, llandbuch Syal. ]Vtkfttkrl:nHde, ji, 40. 

Thiele proposed this genus in 1891 for forms of the ty])e of Patella 
granularis Linn, on the basis of differences in the radular teeth. In his 
later work in 1929, however, he considered Paiellidea to he a group of the 
subgenus Scutellastra H. and A. Adams. In \ievv of characteristic 
difference in the form and disposition of the central tooth we are of the 
opinion that PaleUidea should be treated as a separate subgenus equals 
m rank to SciUdlastra, 

According to Pilsbry^ the shell of the group of P, gramdaris Linn, 
is “ oval, sculptured with numerous granulosc riblets, none of them 
notably larger. Central tract of the inside and border generally dark 
while Thiele only remarks under the subgenus ScMkstra that the inner 
surface of the shell is porcellanous and not iridescent. 

Patella (Patellidea)^ tara, sp. nov. 

The shell is of small size, ovoid in outline, star-shaped, solid, slightly 
conical with the apex subcentral. It is 14 mm. long. 12 mm. broad, and 
3*6 mm. high. The sculpture consists of 9 main groups of somewhat 
raised, radial ridges, each with 6>6 ra^l snbgranulose riblets, and 3-5 

» Bee, Ind, Mu8, XXXV, p. pl.X {1933). 

* Erom the Sanskrit words SapUt seten, and Vania teeth. 

*Man, Condh Xll, p. 102 (1891). 

* from the Sanskrit word Tara meaning a star. 
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low ridges in the interspace between two main ridges, which give the shell 
a star-like appearance. The colour is a dull greyish brown on the out- 
side, and white porcellanous with a large orange-yellow central tract 
on the inside, with 2 or 3 rows of elongated black spots along the peri- 
phery of this tract. 

Tlie radula is a narrow ribbon with 13 teeth in each row with the 
formula 3’3*1*3’3. The disposition and form of the teeth in one 
half of each row are shown in pi. I, fig. 2, and it is only necessary 
to direct attention to the following peculiarities of the dentition : (1) 
the central tooth is very narrow' and inconspicuous being wedged in 
between the inner laterals ; its cutting margin is at a distinctly lower 
level than that of the inner lateral, (2) the inner laterals have simple, 
sickle-shaped hooks on their cutting margin, (3) the single outer lateral 
has a broad cutting margin with 4 denticles and lies at a much lower leVv?l 
than the inner laterals, (4) the outermost of the three marginftls is broad 
and short wliile the innermost is broader in the middle with its outer 
margin reflexed in the form of an elongated cusp in addition to the usual 
cusj) of the cutting margin. 

Holotjrpe M. on Trocims nUoikus from S. Corbyn’s Cove, Port 
Blair, Andamans, in the collection of the Zoological Survey of India, 
Indian Museum, Calcutta. 

Remarl's.— Although described from a single specimen we have no 
hesitation in giving it a new name, as our careful comparison with the 
descriptions and figures of known species belonging to tlie P. {tramlaris 
or any other allied group shows it to be quite distinct, both in anatomical 
and shell chara(;tcrs, from any of the previously described specks. 

Family LEPETELLIDAE. 

The characters of the four genera included in the family are dealt with 
in detail by Thiele in his monograph in the Coneft, Cab,^, and in his recent 
Handbuch.^ Opinion is divided as to whether the genus LepeteUa Verrill 
should be included in this family, on account of the character of the 
rodiila, but wc have no doubt that the foim from the Andamans which 
we described below under a new generic name is very closely allied to 
Le-peiella in the form of the ladida. 


Genus Saptadantai gen. nov. 

The form from the Andamans has quite a different type of shell from 
that of any of the previously described genera, and although it resembles 
LepeteUa Verrill in the number of teeth in each row of the radula, there 
are several distinctive features in the form and disposition of the indivi- 
dual teeth. The central tooth is not merely a broad quadrate plate 
with traces of two denticles near the outer margin as in Lepetdk, but 
has a distinct broad cutting margin with five well-developed and two 
rudimentary denticles. 

•Thiele, J. — Martini-Chemnitz’s Cottch-Cab, U (Heft XXXIII), CocevUnoidia, 
p. 21 (1909). 

• Thiele, J.’--Handbuch Syat. Weichtmkvnde, p. 93 (1929). 
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Saptadanta natikaS gen. et sp. nov. 

The shell is moderately thick, irregularly, oblong or oval, conical 
with the more or less well-marked recurved obtuse apex placed in the 
posterior third of the length of the shell, and has 19 distinct (?ouvijx’ 
radiating ridges some of which are forked near the outer margin of th<> 
shell. The ground colour of the shell is white to dirty yellowSi brown. 
The interspaces between the ridges at the anterior end are brownish iii 
colour. The peripheral margin of the shell is comparatively thin and 
is separated from the rest of the shell by a shallow groove, and when 
viewed from the sides exhibits distinct lines of growth at the thickiMiod 
outer ends of the radiating ridges. The inner surface of tlie shell is 
smooth, porcellanous, with the central tract distinctly whiter than the 
rest of the area. The intor-spatial brown markings between the ridges 
on the outer surface are seen as radiating bands which end ])eriplit;rally 
in yellowish spote. Owing to the worn condition of th(j outer surface 
of the shell, which also bears triices of minute excavations by boriii" 
organisms, the sculpture is not evident, but on the smootli ijiner surface 
the ^uto irregularly concentric impressed lines and the radiating lines 
outside the central tract arc very clearly seen under a fairly high magni- 
fying lens. The dimensions of the shell are 8 mm. long, 0-7 mm. broad, 
and 3 mm. high. 

The muzzle is more or less triangular in form, stout, com])ressetl from 
above downwards, forked at the distal extremity, each prong of the fork 
being leaf-shaped with its tip acuminate. The tentacles arise from the 
outer side of the muzzle, and are elongate, broad at the base and ta[)erii)g 



Text-Fio. l^Saptadanta mrilea, gen. et. sp* nov. a and b dorsal and ventral views of 
the animal (x ca 10) ; e. eye ; ep. epipodium ; /. foot ; m. muzzle ; )ac. 
muBole ; mf. mantle. 


^ The apedfie name in Sandorit meaning nose has reference to the no5e>sbaped 
piDjeotlng apex of the iheU. 
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gradually towards the extremity. A dark circular spot at the outer 
base of each tentacle represents the eye. On the underside of the 
muzzle, between it and the foot lies a fan-shaped lamellar structure 
which probably represents an epipodium. 

The radular formula is 2*M*l-2. The central is much broader than 
high ; it bears a strongly reflected cutting edge with seven cusps, and 
is produced into a narrow process at the base of each side. The median 
cusp is neatly as long as the tooth is high, the two cusps on each side 
of the median ate half as long as the median, while the outermost cusp 
at each end of the cutting margin is rudimentary. The single lateral, 
as we think it should be called, has a characteristic bow-shape and lies 
at right angles to the long axis of the lingual ribbon, and bears on the 
first third of its cutting margin a series of well-developed cusps, 8 or 9 in 
number, The 3rd or 4th cusps from the inner end of the tooth is enlarged, 
much longer and sharper than the cusps on either side of it. The series 
outside the enlarged cusp usually consists of five cusps, progressively 
smaller as the base of the tooth is reached. The cusps on the inner side 
of the enlarged one are iwually relatively larger than those on the outer 
side. The marginals are shorter than the lateral and lie parallel to the 
latter, and have sharp and narrow cusps on both edges of the tooth, 
those on the outer edge being slightly more numerous. 

Holotype. M. Zoological Survey of India, Indian Museum, 
Calcutta. 

Bemrks.—Tihe only representative of the species was found living 
firmly attached to the shell of Trochu$ niMm collected at N. W. Ross, 
Port Blair, Andamans. The removal of the animal without damage, 
to it from the shell of T, nihticus was attended with considerable difliciilty 
and it was found that a saucer-shaped excavation corresponding in out- 
line to that of the shell, and about 2 mm. in depth had been made on the 
periostracal layer by the close apposition of this Gastropod to the outer 
surface of the shell of Imhm nihlim. The commercial value of Trochus 
is diminished by the excavations in the periostracal, and more rarely, 
in the ostracal layers of the shell made by such epizoic forms as Vemetus 
(Spiroglyphus) andamnim Prashad and Rao and the species described 
in the present paper. 




EXPLANATION OF PLATE I. 


Patella {Patellidea) tara, sp. nov. 

Figs, la-lc, dorsal, ventral, and lateral views of the holotype {X^). 
Fig. 2.~Radular teeth--><5. central ; I outer lateral ; V. inner laterals » 
r. side view of an inner lateral; m. marginals. (X250). 


Saptadanta nasika gen. et. sp. nov. 

Figs. 3a-3c, dorsal, ventral, and lateral views of the holotype. {X2\). 
Fig. 4.— Radular teeth—c. central ; 1. lateral ; m. marginal ; m'. side 
view of outer marginal (X250). 








ON A NEW SPECIES OF THE GENUS SEPT ARIA FER. FROM 
VALLAR RIVER, S. INDIA. 


By B. Prashad, D.8c.f F.R.8.E^y F,A.8.B.f Director, Zoological Survey 
of IfuHa. 

(PLATE II.) 

Kecently Mr. R. V. Seshaiya, Lecturer in Zoology of the Aiinaiualui 
University, sent mo for identification two specimens of a Sqitariu from 
the Vallar River, about two miles from the sea at Porto Novo. These 
specimens do not agree with any previously known spejies of the genus 
and aro described below under the name Septa ria dravulica, sji. nov. 

In his valuable monograph^ of the genus Navicidla-SvyUmu, th(‘ 
late Prof. E. von Martens recorded from the Indian area the following 
3 species : Navicella svborbiciilans Sow. (with squamatar Dohrn 
from Andamans, Nicobar and Ceylon as a synonym), N. reticulata Reeve 
from Ceylon (■with N. livesayi Dohrn from Ceylon ns a synonym) 
and N. caerulescens Sowerby (with compressa Benson as a variety) from 
the River Ganges. Preston® considered all the species as distinct and 
recorded Septaria reticukUa (Reeve), 8 . livemyi (Dohrn) and 8. squamata 
(Dohrn) from Ceylon and 8 . compresm (Benson) and S. vaerulmcus 
(Sowerby) from the River Ganges and its tributary Iliighli in B(.uigal. 

As is clear from the above references, no species of the genus has so 
far been recorded from Peninsular India and it is, therefore, of spfM-ial 
interest to find a species living near Porto Novo in tlie Vallar River. 
The now species, as noted above, does not agree with any of the provio^isly 
known Indian forms, but it differs in so far the shapcj of its scjptum is 
concerned, from all other known species of the genus. 

Recluz* in his account of the genus divided the species into 3 groups, 
(i) Sommet saillant au-dela de la marge, sou vent corrode ;(ii) .A.somiuet 
suljraarginal enticr ; (iii) A sommet sitiiC^ un pen avaiit le Lord posterieur. 
The brother Adams® adopted for these groups the name CaliHus 
Humphrey and the subgeneric names Septaria F6r. and Elara H . and 
A. Adams. Gray® taking into consideration the form of the operculum 
and the septum divided the family Navicellidae as he designated it, 
into 3 tribes and 4 genera — Caiillus, Paria, Stenopofna and (hthopomi. 
E. von Martens^ arranged the species of the genus into three groups, 
and these groups have been adopted by Thiele* in his valuable 
“ Handbuch”. The three groups are (i) Septaria s. s., with an elongated, 


• Martens, E, von— >NaTiceUa in Martini wnd Chemnitr Vtmch.~Cab. (N. F.), 11 (10), 
pp. 1-40, pis. i-vi (1881), pp. 41-56 (1882). The dotes of poblicotion of the last two plates,, 
vii, viii, are not definite, hut they were |Ht)bahly issued in 1882. 

• N. MMmata is wrongly spelt as N. squamida on p. 31 of von Martens' monograph. 

• Praton, H. B.-— Fauna Brit, Jnd., FresAie. MoB., pp. 6-8 (1915). 

• Recluz, Conehyliol. 1, pp. 376, 376 (1860). 

•Adams, H. and A.--^eii. MoU, I, p. 387 (1866). 

• Gmy, J.— Pros. Zool, 8oc. Lotudon, pp. 093-1000 (1887). 

' Martens, E. von. — on, eti., p. 8 (IMl). 

• Thiele, J.— ^andtucA SyH. Wefektierkunde, I, p. 76 (1929). 

( 6 ) c 
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ratlior strongly arched shell, thick periostracum, apex prominent, 
projecting beyond the posterior margin of the shell, —Type S. {S.) 
borbonicd Bory St. Vincent ; (ii) Sandalium Schumacher, shell greatly 
arched nearly circular, pcriostracum thin, with distinct markings, apex 
somewhat raised, hardly projecting beyond the shell margin,— Type S. 
(S.) orbicutaris (Sowerby), and (iii) "S micella Lamarck, shell, flat, thin, 
elongate periostracum, thin ; apex sharp, lying mostly in front of the 
posterior margin of shell,— Type S. {N.), tessellala Lam. 

In reference to the septum (Scheidewand) von Martens remarked 
that its free anteriorly directed edge is often more or less, but generally 
very slightly, arched backwards in the middle ; in N. freycineti Sowerby, 
however, it projects somewhat forwards in the middle line as in most 
species of the genus Crepidularia. In S. dravadica, which belongs to 
the Navicella group, on the other hand, the septum is very narrow and 
its middle region is broadly arched in the form of a semi-circular bay. 

It is of interest to remark here that the late Dr. von Martens in his 
otherwise valuable monograph referred to above has in his descriptions 
of several species confused the anterior end of the shell with the posterior. 

Septaria dravadica» sp. nov. 

Shell ovoid; moderately arched; distinctly narrower anteriorly 
than posteriorly, lateral sides slightly arched ; average indc.x of lenglh 
to breadth 4:3— 3:2, height to breadth 1: 3; apex situated near but not 
projecting beyond the posttjrior margin. Shell of a yellowish colour 
cut up by rectangular black spots forming a chequered pattern ; in the 
paratype the dark olive spots are smaller and more numerous and almost 
obliterate the ground-colour ; apex dark violet. Septum comparatively 
very narrow, less thanj the length of shell, cut up in the middle along 
a semicircular area ; of a light creamy colour ; inner surface of shell light 
bluish with the pattern of colour-marking shining through it. 
Operculum (figs. 3, 3a) longer than broad, sliell-whitc in colour, rib, 
narrow, elongated, marginal ; lateral area broad, channelled ; diagonal 
process not distinctly marked. 

Measurements (in millimetres), 

Holotype. Paratype. 

Length 18 16-2 

Maximum breadth ..... 12 

Maximum height 4 4 

Holotype No. M. , Paratype No. M. in the collection 
of the Zoological Survey of India (Indian Museum), Calcutta. 

Locality.— S. dravadica was collected from the Vallar River, about 
two miles from the sea at Porto Novo, South India. The species is 
common about February. 

The radula (fig. 4) resembles that of S. tesseUata (Lam.) figured by 
von Martens (loc. cit., pi. i, fig. 3). 




EXPLANATION OF PLATE IL 
Septmia dravadka, sp. nov. 

Figs. 1, la, 16, — Dorsal, ventral and lateral views of the HolotypeX 
Ca. 21 

Figs. 2, 2a, 26. — Dorsal, ventral and lateral views of the ParatypeX 
Ca. 2i 

Figs. 3, 3a.— Dorsal and ventral views of the operculum X 22. 

Fig. 4. — One half row of the radular teeth ; only a few of the marginal 
teeth are shown X 250. 





SOME NEW SPECIES OF AVIAN CESTODES FROM INDIA WITH 
A DESCRIPTION OF BIUTERINA INTRICATA (KRABBE 1882). 

By M. A. Moohb, MA., M.Sc., F,Z.S.y and N. B. Inamdab, 
DepaHment of Zoology, College of Science, Nagpur, C. V,, India, 

The prosent papei deals with live now spocies of cestodos collected 
from bii^ in the Central and United Provinces. A detailed description 
of Biuterina irUricata (Krabbe 1882) is also appended. 

We are greatly indebted to Dr. F. J. Meggitt for helping us with 
advice and literature for the preparation of this paper, and to the authori- 
ties of the Zoological Survey of India, for lending us the necessary 
references. The type-slides of the various cestodcs described in this 
paper are deposited in the Indian Museum, Calcutta. 

Raillietina (Paroniella) molpastina, sp. nov. 

Several specimens of this worm wore obtained from the intestines 
of two specimens of the Bed-vented Bulbul, Molpastes Immmhm 
(Gmelin). 

ilnotomy.— Maximum length of worm about 50-55 mm. ; maximum 
width (posteriorly) about 1*5 mm. All proglottids much wider than 
long, varying in size from 0*1— 0*6 mm. X 0*3'“ 0*5 mm. in various regions 
of the strobilus. Scolex (iig. 1) 0*3 mm. X 0*35 mm. ; rostellum 0*108 
mm. in diameter, argied with a double crown of about 180 hooks of the 



Ftas. hd.-^BaiUittina {ParofMUa) mciptutina, ip. noT. 

Fra. 

Fio. 2.— BosteUarhook. 

Fra. 8.~Eiitix« oi»tiue proglottid. 

Davaii^d type. . The shape of the hooks is shown in fig. 2 ; each hook 
is lOp in length. Suckers 113trX93[i ; armed with three rows of minute 
hooks. There is a short unsegmented neck region behind the soolex. 
Genital pores unilateral, isituated a little anteriorly to the middle point 
of lateral prcjglottid margin. There axe about 19 testes (fig. 3, T.) in 
each proglottid, arranged in two jpK>u|», one on either side of the ovary ; 

N^>--1b£leiratiba of tottering of W V* Exorotory 

8, B^ptMolom aeminifl; T. Tratu; 
F. Togtu r F. J>, Vm dotoionsi Fp. yitolttaS gtoad. 

■ : :vv ..y i-T D 
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poral group consisting of 5 and aporal of 14 testes ; diameter of each 
testis is 46 [i. Cirrus sac (0. S.) cylindrical, not extending beyond the 
lateral excretory vessel of the poral side ; 0*14 mm. in length and 0*04 
mm. in width at its base ; cirrus and its sac both unarmed. Yas deferens 
(F. D.) a straight, slightly coiled tube. Ovary (Ov.) slightly poral, lobed. 
Vagina (F.) posterior to the cirrus sac, forming a dilated rccoptaculum 
seminis (12. S.) near its junction with the ovajy. Vitelline gland {Jg.) 
rounded, situated posteriorly to the ovary. Shell gland small. The 
uterus first appears as an olbngated sac on the poral side round about 
the receptaculum seminis but later includes the sex glands ; in fully 
gravid proglottids it disintegrates into egg capsules, 44(Jix33^, each 
of which has a single egg ; ^e capsules extend beyond the excretory 
vessels. Eggs (in Canada balsam) have a diameter of about 21 (i. 

Raillietina (Paroaiella) duosyntesticulata, sp. nov. 

A few specimens, mostly in pieces, were obtained from the intestine 
of a specimen of Xantholaema Jmmatocephala (Muller). 

Anatomy . — The largest piece is 40 mm. long and probably the total 
length of the worm would be about 60 mm., the maximum width is 2*1 
mm. All proglottids wider than long, varying in size from 0*058—0*264 
mm. X 0*29— 2*1 mm. in different regions of strobilus. Genital pores 
unilateral, situated in the anterior third of the lateral margin of the 
proglottid. The genital ducts pass between the longitudinal excretory 
vessels. Scolex (fig. 4) measures 0*68 mm. X 0*4 mm. Rostellum 114(i 
long, with a double crown of 234 Davaineid hooks. The form of the 
hoolm is T-shaped (fig. 5). Each hook 17(x in length. Suckers 140|i 
X120(a, armed with 5 rows of minute hooks. The unsegmeuted neck 
region is very short. 32-37 testes (fig. 6, T.) in each proglottid, situated 





Fiqi. 4-G.— i2atUte(«na {ParonUUa) dwsjfnteMknlata, 8p. nov. 

Fig. 4.— Scolox. 

ITia. 6.— KoBtellar hook. 

Fig. 6.— Bntire mature proglottid. 

laterally and posterior to the ovary ; the poral group consists of 9-14 
and the aporal of 23 testes ; diameter of each testis 21 (i. Cirrus sac 
(C. 8.) 96[rX47(A, extending throe-fourths the distance between lateral 
pro^ottid margin and the poral excretory vessel. Cirrus and its sao 
both unarmed. Vas deferens (F. D.) in the form of a straight coiled 
tube. Ovary (Ov.) sli^tly aporal, deeply lobed. Va^ (F.) only 
slightly dilated near its junction with the ovary. Vitellme gland (F;^.) 
large, round. Shell gland small The uterus makes its appearance 
as a sao round the ovary but later fills the entire proglottid extending 
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beyond the excretory vessels and breaking up into egg capsules, Up 
X 8p, and containing a single egg measuring lOp x 7p (in Canada balsam). 

Systm^k Position.- Both the worms described above belong to the 
genus Raillietina Fiihrmann 1920, since they possess a rostellum armed 
with numerous T-shaped hooks, and in both the uterus breaks into 
egg capsules. The genital pores arc imilatcTiil and each of the egg 
capsules contains a single egg. They, therefore, belong to the subgonus 
Paroniella Fiihrmann 1920. A list of the species of this subgenus was 
recently published by Fiihrmann (1932); R. acantJmaginata Purvis 
1932 from a fowl is not included in this list and Raillietina rangoonica 
Subramaniyam (1928), should, in our opinion, also bo referred to this 
subgenus. On referring to the key to the species of Davainea by Mcggitt 
(1921) and the descriptions of these species given by Lopoz-Noyra (1931) 
while projmsing a new classification for this group of cestO(lo8 which, 
however, is not accepted by Baer (1931) and Fiihrmann (1932), it is 
foimd that R. (P.) sphecotheridis has accessory rostellar spines, R. (P.) 
magninumida and R. (P.) urogaUi both pos8(iss an armed cirrus, R. (P.) 
reymldsae has a sjiiny collar on the scolex, the rostellar hooks in R. (P.) 
rhynchota form a rosette with eight limbs, R. (P.) facile has a very small 
niunbor (9) of testes, R. (P.) numida^ R. (P.) compacta. R. {P.) ervnata 
have a relatively longer (;irrus sac, R. (P.) fecunda has a larger number 
of rostellar hooks of a smaller size, R. {P.) paradisea has a larger number 
of testes, the cirrus sac is relatividy smaller in R. (P.) corvina and a smaller 
number of rostellar and a larger number of acetabular hooks, R. {P.) 
rangoonica has smaller rostellar hooks and fewer testes and finally R. (P.) 
acantJmaginatfP has a larger number of rostellar hooks of a smaller size 
and a larger cirrus sac. It is, therefore, evident that the two worms 
described above differ from all other known species of this subgenus. 
Unfortunately wo have not been able to consult the descriptions of R. 
(P.) conopophilac and of R. (P.) polycakaria, both from Passcriform 
birds. 


Specific Diagnoses. 

Raillietina (ParOniella) molpastina, sp. nov. 

Length 50-65 mm., maximum width 1*5 mm. ; scolex with a double 
crown of 180 hooks on the rostellum, length of each hook 15(jl ; suckers 
armed with three rows of minute hooks ; testes 19 in number, each 46 p 
in diameter ; cirrus sac just reaching the lateral excretory vessel of the 
poral side ; eggs (in Canada balsam) 21 p X 20p. 

Host, — Rod vented Bulbul, Molpastes haemorrhous (Gmelin). 

Habitat. — Intestine. 

j&ocaf%.— Nagpur, C. P., India. 

Raillietina (Paroniella) dnotynteeticulata, sp. nov. 

Length about 60 mm., maximum width 2-1 mm. ; rostellum armed 
with 234 hooks, each 17p in length ; suckers armed with 6 rows of minute 
hooks ; cirrus sac extends to a distance equal to three-fourth.s the dis- 

* We an indebted to Dr. F. J. Meggittfor furnwhing us with a description of B. (/*.), 
wanihovaginafa Puryia 1^32. 
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tanco between the lateral proglottid margin and the poral lateral eslcro- 
tory vessel ; eggs (in Canada balsam) lOfxXTp. 

Host—Xantheiaema hacmacephala (Muller). 

Intestine. 

Iocoi%.— Nagpur, C. P., India. 


Ophryocotyloides monocantit, sp. nov. 

One flattened and six unflattenod specimens of this cestode collected 
from a Tree Fie, DendrodUa rvfa (Scop.). We are indebted to Mr. S. G. 
Verma of the Zoological Department, University of Allahabad, for this 
material. 

Anatomy,— ^oieX length of the worm 40 mm. with a maximum width 
2*42 mm. The entire strobilns consists of about 500 proglottids vaiying 
in size from 0-024 — 0-701 mm. X 0-22- 1-5 mm. in diflorent regions of 
the strobilns. All proglottids mder than long. Genital pores unilateral. 
Scolex (fig. 7) of the Davinoid type ; 0-2 mm. in length, with a maximum 
width of 0-285 mm. Rostellum, 0-1 mm. X 0-043 mm., armed with two 
rows of minute hooks, each hook being 8(1 in length. Suckers, 0-122 
mm. X 0-108 mm., armed with tlmie rows of minute hooks. 30 to 35 testes 
(fig. 8, T), of a diameter of 60(jt, in each proglottid, situated laterally 



Figs. l-S.—OphryocotyUndes monocantie, Bp. nov. 
Fig. 7.— 8co1ox. 

Fig. 8. — Entire mature proglottid. 


and posteriorly to the ovary. There is approximately an equal number 
of testes on each side of the ovary. Cirrus sac small, just reaching the 
nerve, 0*128 mm. long and 40(ji broad at its base. It contains a strai^t 
unarmed cirrus, which is continued into a straight vas deferens (F. D.), 
Ovary (Ov.) slightly aporal, occupying more than half the length of pro- 
glottid and almost more than a third of the width between the lateral 
excretory canals. In a fully mature segment, the ovary is still larger 
and occupies the entire length and half the width of the proglottid. 
Receptaculum seminis present. Vitelline gland {Vg.) rather small ; shell 
gland still smaller. Uterus sac-like, occupying the whole proglottid, 
extending beyond the lateral excretory vessels nearly up to the lateral 
proglottid margins ; persistent and not breaking into egg capsules. The 
eggs (in Canada balsam) 27(jiX2]p ; embryos ll(xX9(ji. 

Systematic position.— The presence of a rostellum armed with 
Davaineid hooks and a persistent uterus place this worm in the sub' 
family Ophryocotylinae Fiihrmann 1907, and owing to the unilateral 
genital pores it has to be referred to the genus Ophryocotyloides 
Fiihrmann 1920. This species diflers from others [vide table of eluuraotei^ 
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tlio tostes. No receptaculum seminis. Vitelline gland (Yg,) situated 
posteriorly to ovary. The uterus at first appears as a narrow elongated 
sao round about the testes but later spreads and occupies the entire 
proglottid. (Fig. 12.) Eggs (in Canada balsam) 21(jlX20|x and the on- 
chospheres 10(xX9[i. 

Discussion.-— Thn presence of rostellum armed with 10 hooks of the 
Hymnolepid t 3 rpe and the presence of two testes in each proglottid, 
place this worm in the subfamily Hymenclepidinae and in the genus 
Diorchis. A list of the species of Diorchis is given by Fiihrmann (1932) 
while descriptions of the species except of D. longicirrosa Meggitt 1927, 
in which the hooks are absent and in which both the testes fire aporal 
to the ovary and of D. spiralis Szpotanska 1931, were published by 
Mayhow (1929). 

The species herein described resembles D. spinata Mayhew (1929), 
D. Jeodonoides Mayhew (1929) and D. spiralis Szpotanska (1931) in having 
a long cirrus sac, but it can be distinguished from D. spinata Mayhow, 
and D. kodonMes Mayhew in having longer rostellar hooks and from 
D. spiralis Szpotanska in the absence of a spiral sphincter muscle on the 
vaginal aperture. We regard it, therefore, as a new species and propose 
the name Diorchis rmgnicirrosa^ with the following specific diagnosis 

Length 226 mm., maximum width 0*65 mm. ; rostellum 0*224 X 0*165 
mm., rostellar hook GOfx in length ; suckers 0*16()x 0*128 mm. ; ovary 
betwoen the two tostes ; cirrus sac reaching beyond the centre of the 
proglottid. Eggs (in Canada balsam) 21fj,x20fji. 

Host.— Dove. 

Intestine. 

ZocaKiy.— United Provinces, India. 

Paruterina septotesticulata, sp. nov. 

Five SGolioes and several pieces were found in the intestine of Coradas 
indica (Linn.). These on examination proved to be a new species of the 
genus Paruterina Fiihrmann 1906. No species of this genus has so far 
been recorded from Coraciiformes (vide list by Fuhrmann 1932), and no 
species has so far boon recorded from India (Southwell 1930). 

ilwotomy.— Total length of worm probably 66 to 60 mm. with a 
maxiTmim width of 0*638 mm., approximately 200 proglottids. The 
gravid proglottids are the longest, 0*696 x 0*537 mm., while the early 
gravid proglottids are the widest, 0*221 mm. X 0*638 mm., the measure- 
ments of mature proglottids are 0*157 mm. X 0*406 mm. ^olex (fig. 13) 
0*429 mm. in length and 0*663 mm. in maximum width, forms the 
broadest part of the entire worm. Rostellum, 0*132 mm. in diameter, 
armed with 32 hooks arranged in two rows, llie hooks of the two rows 
have the shape shown in figure 14, and measure 43[x and 31 (a respec- 
tively. Suckers nearly globular, 0*246 mm. in diameter. The scolex 
is followed by an unsegmented region, 0*472 mm. in length. Genital 
pores irregularly alternating, genital ducts lying between tlie longitudinal 
excretory vessels. Seven testes (fig. 16 T) in each proglottid, arranged 
in two groups situated laterally and posteriorly to ovary ; three testes 
poral, four aporal, each 37 (a in diameter. Cirrus sac (C. S.) 0*161 mm. 
in length and 31p in width at its base, extending beyond the poral lateral 
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excretory vessel. Vas deferens (7. D.) simple, narrow, wavy. Vagina 
a narrow tube opening into a genital atrium, near the ovary slightly 
dilated to form a small receptaeulnm sominis {R. S.). Ovary (Or.) 
slightly aporal. Small vitelline gland (Vg.) situated postinior to ovary. 
The uterus commences to appear as a sac round the female complo.^ and 
in its fully formed condition, forms a .spherical sac in the middle of the 
proglottid nearer its posterior border and is anteriorly attached to a 
paruterine organ (fig. 16, P. U.) in which tlie eggs finally pass. The 



Fras. 13-10.— Porutenna aejAokstievIala, op. dov. 

Fio. 1,3.— Scolox. 

Fio. 14.— Roatellar hook. 

Fia. 15.— Entire mature proglottid. 

I'lQ. 10.— Entlro gravid inroglottid. 

eggs, in the paruterine organ, are all stored up at one place, forming a 
compact mass, round which the j)arnterino organ is specially dilat<5d. 
This dilatation is near the uterus and thus is not an anterior dilatation as 
in Sphaeruterina Johnston 1914. The eggs (in Canada balsam) are 
2.3(ji in diameter and the contained onohosphcre 14|i in diameter. 

Discussion. — The presence of a rostellum armed with a double row 
of Hyraenolepid hoolm and a longitudinally elongated paruterine organ 
phiees this worm in the subfamily Paruterininae Fuhrmaiin 1907, and 
in the genus ParuJImna Ftihrmann 1906. A list of the spechjs of this 
genus is given by Fiihrmann (1932) and a table of characters of most 
of these species by Skrjabin (1914). P. ang'uskita Fiihrmann 1906, and 
P. guinensis Joyeux & Baer 1928, have unilateral genital pores and thus 
form a group by themselves. Of the remaining species of Parutenna 
with irregularly alternating genital pores, P. wdierax (Woodland 1929) 
Johri (1931), has an unarmed rostellum and a largo number of tos^ 
(60 to 60). P. canddabraria ((3oeze 1782) Fiihimann 1906, P. meggitti 
Johri 1931, P. cModkowshii Skrjabin 1914, P. sin^s (Ransom 1909) 
Linton 1927, P. otidis Baczynska 1914, P. buoerotina Fiihrmann 1909, 
are all characterised by the possession of a larger number of hooks and 
a larger number of testes th an found in the species described in this paper. 
We could not get any reference to the number of testes in P . paraVdi- 
pip^ (Rudlophi 1810) Fiihrmann 1908, and P. vesiedigera (Krabbe 
1882) Fiihrmann 1926, but in Ihe former the number of hooks is fewer 
(19), while in the latter it is larger (60) than in the species described here. 
P.fuhrmanni Baczynska 1914 has been transferred to the genus Sphaeru- 
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kfina Johnston 1914, by Fiihnnanu (1932) becaine of a distinct anteiior 
dilatation of the patuteiine organs The species desciibed above thus 
differs from other species of Paruterina and we piopose for it the name 
Paruterim septotesUculata with the following specific diagnosis:— 
Length 55 to 60 mm. ; maximum width 0*638 mm. ; scoloz 0*429 
mm. X 0*663 mm. ; diameter of rostellum 0*132 mm., armed with 2 rows 
of 32 hooks, each 43|ji and 31p in length respectively ; diameter of sucker 
0*246 nun. ; testes 7, each 37|ji in ^ameter. Eggs (in Canada balsam, 
23(ji and onchospheres 14{jl in diameter. 

Host.—Coradas indica (Limi.) 

Uabitat, — Intestine. 

Locah’liy.— Nagpur, 0. P., India. 


Biuterina intricata (Erabbe 1882). 

The description of Biuterina l(jhata Fuhrmann (1908) was based on 
material which contained only gravid proglottids. According to him 
the^uteruB consists of two portions, a character which is common to all 
thCi^species of the genus. He farther suggested, though querying 




Figs. n-20,—BiuUriM intrkafa (Krabbe 1882). 

Fio. 17.->-Soolex. 

Fio. 18.— Bostellar hook. 

Fio. 19. — ^Entire mature proelottid. 

Fig. 20. — Entire gravid proglottid. 

Erabbo’s description, that Taenia intricata Erabbe 1882 was probably 
identical with Biuterina hbata Flihrmann 1908. Erabbe’s species is 
characterised by having four rows of rostellar hooks and was found . 
parasitic in an Upupiformes bird, Upupa epops Linn, which is the identi- 
cal host for Biuterina Ichala. Our material was also obtained from 
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the same host and consists of about 7 complote ivoims. Wc give below 
a complete description of this worm. 

Anatomy.—Totfd length of worm about 50 to 55 mm. with a maximum 
width of 0*3 mm. All proglottids broader than long ; mature proglottids 
0*1 mm. X 0*22 mm. Genital pores irregularly alternating, genital duets 
pass between the longitudinal excretory vessels. Scolox (lig. 18) 0*43 
Hun. wide a^t its base. Rostollum 0*102 min. X 0-203 mm. with four rows 
of 64 hooks of different lengths ; they measure : 0-052 mm., 0-036 mm., 
0-030 mm., and 0-019C mm. in diameter. A considerable portion of the 
strobilus behind the acolex is unsegmented. Ten testes (fig. 19, T) in 
each proglottid : 4 poral, six aporal of the ovary. Cirrus sac (C. S.) 0-107 
mm. in length, with a straight unarmed cirrus. Vas deferens (V. D.) 
a very compact coiled mass. Ovary {Ov,) situated centrally towards 
the posterior end of the proglottid. Vitelline gland (Vg.) compact, 
in close neighbourhood of tlie ovary posteriorly. Vagina (K.) a straight 
canal, ovwning in genital atrium posterior to cirrus sac ; near the ovary 
it is dilated into a small bulb-like recoptaculiim sominis. Uterus (fig. 20) 
in all gravid proglottids appears as a double sac near the ])ost<jrior border 
of the proglottid. The eggs pass into a paruterine organ which ha.s the 
same appearance as that which is figured by Fuhrmann (1908). Eggs 
(in Canada balsam) 27[iX22p.. 
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ON THE STOMATOPOD CRUSTACEA COLLECTED BY THE 
BENGAL PILOT SERVICE OFF THE MOUTH OF THE RIVER 
HUGHLI, TOGETHER WITH NOTES ON SOME OTHER FORMS. 

By B. Ohofra, D.Sc.j Zoolw^ical Survey of India, Cidcutla. 

Since the publication of the paper entitled “ Notinii on Stomatopoda 
by Kemp and myaelf in 1921, a considerable number ol speeimens have 
accumulated in the collection of the Zoological Survey of India, and 
as a large number of these have been colleoted by nu'inbers of the Bengal 
Pilot Service at the Sandheads, off the mouili of the llughli River, 
it has been thought desirable to publish a short note on this colleeiion. 
Most of these specimens belong to species already known to live in tliis 
area, but there arc some that are being recorded from this locnlity for 
the first time. Though none of the latter records inalerially extend 
the geographical range of the species, those of the comparatively rarer 
forms are of interest. Opportunity has also been avuiltui of to include 
observations on some other species (pp. 31'43), (^xuniples of wliich 
have recently been acquired l)y the Zoological Survey of India. Most 
of those have been collected by the R. I. M. S. “ Investigator ” in the 
Bay of Bengal. No mention is made of the commointr forms in this 
collection ; only those species being noticed that are cither somewhat 
rare, or the fresh records of whicli are remarkable from the i>oiut of 
distribution, eto. I have also examined two small collections sent to me 
for identification by the Raffles Museum, Singapore. TIksso, for the most 
part, consisi of very common species, chiefly belonging to the nepu group 
of SquiUa, which do not require any special mention, but one rather 
uncommon form, SquiUa Urata Kemp and Chopra, has been noticed. 

The physical conditions prevailing at the Sandheads have been 
briefly mentioned in an earlier paper*. This area lies roughly in 2rN. 
and «8®E., and though for all practical purposes is a part of tlxe open 
stia, the salinity is somewhat lower than that of the outlying parts of 
tho Bay of Bengal. The depth in most places is about 20 fathoms, and 
the bottom consists of soft mud, or, in some places, of sand and mud. 

Several species of Stomatopoda have already been recorded from the 
Sandheads by Wood-Mason® and Kemp*. All these species belong 
to tho genus SquiUa ; none of the other genera have boon collected, until 
recently, in this locality. Tho following species are mentioned in Kemp s 
memoir as having been obtained at the Sandheads 

SquiUa lairetUei (Bydoux and Souleyet), 

SquiUa scorpio var. immaculaia Kemp. 

SyuiUa nepa Latreille. 


* Kemp and Chopra, jK«e. Ind, Mut. XXII, PP- (1U21). 
*Chp^a,Jee./i&.JfiM.XXXV.pp.25,26(1933). 

» WowL-Maaon, Figi, oiidI)».<{fnine5j««*dae, Pp. 1-11, pl«. i w (Colcntta: 18M). 

* Kemp. Jim, Ini Jiut, IV, pp. l-217..pto. l-x (1918). 
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SquiUa hohschista Kemp. 

SquiUa oratoria var. inornaUt Tate (=var. perpensa Kemp). 

SquiUa irUerrupta Kemp. 

SquiUa wood-masmi Kemp. 

SquiUa raphidea Fabricius. 

All these species, with the exception of SquiUa Scorpio var. tmma* 
cidataj are represented in the pn^sent collection. Besides those the 
following species, not hitherto recorded from the Sandheads, are also in 
the collection 

SquiUa decorala (Wood-Mason). 

SquiUa gilesi Kemp. 

SquiUa annandalei Kemp. 

LysiosquUla macuUUa (Fabricius). 

Lysiosqitilla acarUhocarpus Miers. 

The Storaatopod fauna of the Sandheads, as known at present, thus 
consists of thirteen species ; eleven of these belong to the genus SquiUa, 
while two are referable to Lysiosquilla. No ropresentativos of Pseudo- 
squilla Dana, Hemisquilla Hansen, Gonodactylus Lutreille, OdonUxlactylus 
Bigelow, Gomida Brooks and Gomidopsis Hanson have hitherto been 
collected, and judging from the fac^t that members of at loiist the four 
first mentioned of tlieso genera prefer a rough ground, like oyster beds 
and coral reefs, it seems probable that they do not inhabit this locality 
at all. The habits of Gomida and Gomidopsis are very little known, 
and it is difhcult to say anything about the likelihood or otherwise 
of the species of those genera over being collected at the Sandlujads. 
Of the species of SquiUa that live in this locality S. itOerrupta Kemp 
is the form most commonly mot with, the next two in the order of abun- 
dance being S. raphidea and S. nepa. The remaining eight species are 
only occasionally mot with in this area, and are ropTosonted in the coIUm;- 
tions by one or two examples of each. The two species of Lysiosquilla 
are also, in point of numbers, poorly represented in the collections from 
the Sandheads, but as members of this genus usually live iii d(M)p 
burrows out of which they do not go very far, it is possible that their 
Roarcity is more apparent than real. 

There are two larval forma also included in the collection from the 
Sandheads, but as I am unable to refer them to their species with any 
degree of certainty, I have not mentioned them in the following account. 

There has been a considerable difference of opinion regarding the 
advisability of using the generic designation in the Stomatopoda, 
ChlorideUa Miers having been suggested in its place, chiefly by some 
American zoologists, headed by the eminent carcinologist Miss Mary 
Rathbun. The principal argument in favour of abandoning the fonner 
name is that the first post-Linnean use of SquiUa as a generic designation 
appears to have been in a group other than the Stomatopoda. Even 
if this view is found to be correct— though most of the recent workers, 
including Stebbing, Kemp, Hanson and Bigelow, have not subscribed 
to it— it is difficult to justify the employment of OhhrideUa in place of 
SquiUa. 
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Eydouz and Souleyet' in 1841 separated the small-eyed group of 
Squillas under the' name of Clorida (not Chlorida)^h\it as Mieis^ in 1880 
found that the designation CMorida had already been used in the 
Goleoptera, he suggested the name Chloriddla to replace the one employed 
byEydouxand Souleyet. The reference to the use of Cldomla in th«« 
insocta is no doubt due to Audiiiet-Serville^, who, in 1884, had sot up a 
genus of Cerambicidao, with OUmda mtaia as the ty[H)-specie8. Ac- 
cording to Brooks* and all labir workers, however, ChlomkUa Miers 
(or Cl&rida Eydoux and Souleyet) could not Ik; maintained as distinct 
itomSquiUa, and it, thus, became a synonym of the latter. Miss 
Rathbuu* in 1902 pointed out that as the fu-st use of SquiKa as a generic 
name after 1st January, 1758, wasforanAmphipod, theieteutionofthis 
name in the Stomatopoda could not be |NU‘mitted iindiu’ Aiticlc 26 of the 
International Code, and suggested the use of Micjs’ in its 

place. But in view of the Itecomiueiidations under Article 86 of the 
Code (see also Opinion 25) Clorida cannot be rejected on account 
of a somewliat similar name, Cldorida, having been pre-occupied, and 
if it was found necessary to discard Squ^, the name to replace it 
should have been Clorida, and not Chhridella. 

Bigelow* has recently given a very clear exposition of the whole 
case, hud I quite agree with lum that even thoug^i by the strict applica- 
tion of the laws of priority there may be some justification for abaudojiiiig 
Sqmlla us a generic designation in the Stomatopoda, such a course will 
otdy result in greater confusion rather than in uniformity. The 
retention of this name for the present, at any rate, is e8i)Ocially to b 
commended' in view of the fact that Billow states that ho is presenting 
a petition to the Intcnmtipnal Commission on Zoological Nomenclature 
to declare Sqmlla as a rnnim wmervandum. If by an adverse decision 
of the Commission this old and well-known name has after all to W 
given up, Chrida Eydoux and Souleyet should, in my opinion,, take 
its place. 

In the present paper I have followed the arrangement of species, etc., 
as given by Kemp’ in his well-known monograph on the liido-Pacific 
Stomatopoda, which still remains the most standard work on this.group. 
In giving synonymies also I have mostly cited this work alone, giving, 
wherever necessary, nderences to some later important works only. 
Among these may be mentioned Koinai’s® valuable contribution on the 
Japanese forms, and Bigelow’s® recent masterly w’ork on the bouthern 
and Eastern Pacific Btomatopoda« llan^n’s'® excellent account of the 
Stomatopods collected by the Siboga Expedition also deserves special 
mention. 


* Kydoaz and Sunleyot, Vowtga “ B/mite,** Zool, Crust., p. 264 (1841). 

» Miers. Ann. Mag. Nat. UiH. (5) V, p. 13, foot-note (1880). 

• Audiiict-8^illo, Ann. 8oc. at. France III, p. 31 

• Brooks, CkaUmger homtopoda (Zool. XVI), R>* 22, 23 (l^®)* 

* Rathbnn, Proe. V. 8. Nat. Mua. XXVI, p. M. 

* Bigelow, BnU. Mus. Cmp. ZooL Harvard LXXII, pp. 174-177 (1032). 

’ Komp, Mem. Jnd. Mne. IV. pp. 1-217, pis. i-x (1913). ... 

' Komai, Mem. CoO. 8ei. Kyoto Imp. Unit. (B) III, pp. 

• Bigelow, BuU. Mnt. Comp. Zool. Harvard LXXII, Pp-.l^*|»h pls* »* 

>0 Hansen, Sihoga Sxped. Rep. XXXV, pp. 148, pb. i, ii (1926). 
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SqiiilUi latfeilki (Eydoux and Souleyet). 

1913. SquiUa UUreiUei, Kemp, ifem. Ind. Miu, IV, pp. 24-27, pi. i, figa. 1-4. 
1927. SguiUa kUreilkit Komai, Mem. CaU. Sei. Kyoto Imp. Univ. (B) lit, 
pp 308, 309. 

1930. SquiUa kUreUlei, Gravier, Bull. Mus. not. Paru (2) II, p. 624. 

I refer to this spoeics one female specimen collected by the Pilot 
Vessel “ Lady Fras<^r ** at the Sandheads in 1923. It agrees very closely 
with Kemp’s descrijition of the spticics, as also with named examples 
in the collections of the Indian Museum. The carapace, as mentioned 
by Kemp, and as shown in the figures given by Kydoux and Souleyet^ 
and Wood-Mason^ is of a triangular shape. In the Sandheads example 
the hmgth of the carapace, excluding the rostrum, is 7-8 mm., while its 
breadth at the antero-lateral angles, which are produced into sharp 
spines, is only 4*2 nun. The carapace is, however, broadest a little in 
front of the rounded postero-lateral angles, where the breadth equals 
almo'st exactly the hmgth. In some other examples in the Museum 
collection that 1 have examined the proportions are also more or less 
similar. The carinae on the carapace are very poorly developed, and 
arc as described by Kemp. 

In the specimen from the Sandheads the raptorial claw of one side is 
missing, the dactvlus of the other side has only four teeth, including the 
terminal one. 

The tclson is as described and figured by Kemp and other authors, 
but the tubercles and ridges on the dorsal surface arc almost as well 
developed as shown in Kemp’s figure of the Persian Gulf female, and not 
like those shown in Wood-Mason’s figure. Of the two other f4imale8 
from the Sandheads in the Museum collection, one, acquired after the 
publication of Kemp’s memoir, has the tubercles well develop<id, 
while in the other the condition is like that shown in Wood-Mason’s 
figure. 

The colour of the specimen is as described by Komai, except for the 
fact that the mottling on the carapace is more extensive and the jmstorior 
border of the fifth thoracic somite is not bordered with black. The 
black border on the posterior margin of the last abdominal somite is very 
inconspicuous. 

The species was originally described from Singapore, and besides the 
localities mentioned by Kemp, has now been recorded from the coast of 
Annam and Nagasaki in Japan. The species has thus a very wide range 
of distribution, having been met with in the Persian Gulf on the west 
to as far oast as the south of Japan. At the Sandheads it appeal's to be 
not uncommon, having been colloctixi there on four different occasions. 
The single specimen in the present collection is registered as under : — 

C 1652/1 SaudhtMtds, off the mouth of ** l.ady Fraser 1 $, 46 mm.* 

the Uughli River. 6.zi.l023. 


^ Rydottx and Souleyet, Voyage ** Banik,'\ Zool. Crust., p, 266, pi. v, figs. 2-6 (1841). 

* Wood-Mason, Fige, and Dew. of nine Sguittidae, pi. iv, figs. 6-13 (Calcutta : 1896). 

* The length of specimens given is from the tip of the rostrum to the posterior 
extremity of the telson. 
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Sqoilk decorata (Wood-Mason). 

* 1913. SguiBa decorata, Kemp, Mm. Ind. Mue. IV, pp. 27, 28, pi. i, figs. 13-18. 

One large female specimen from the Sandheads is referred to this 
rather rare species. 

G 1653/1 Sandheads, off the month of * ** Lady Fraser ", 1 $, 77 mm. 

the Uughli Uiver. Jane, July, 1U27. 


Except for one or two minor differences the present specimen agrees 


in the Museum collection. In the Sandheads specimen the follo wing 
carinae end in spines 


Corinae. 

Submedian 
Intermediate . . 
Lateral 
Marginal 


Abdominal somites. 

6 . 

2, 3, 4, 5, 6. 

3, 4, 5, 6. 

2, 3, 4. 5. 


It is thus seen that in the Sandheads specimen more carinae end in 
spines thhn is typically the case. In other examples in the Indian 
Museum collection, as shown in the table given by Kemp, the inter- 
mediate Carina of the second abdominal somite never ends in spine, while 
that of the third sometimes docs so ; in the Sandheads example the inters 
mediate carina terminates in spine on both these somit<iS. Similarly 
the lateral and the marginal carinae of tho thiid and the second abdominal 
somites respectively end in distinct spines in my specimen from the 
Sandheads. 

As mentioned by Kemp and shown in his figure, as also in those given 
by Wood-Mason S tho marginal teeth of the telson are witliout any 
serrations on their edges. In the example from tho Sandheads the outer 
edge of the intermediate tooth on the margin of the telson is distinctly 
serrate. Tho serrations arc not quite so well developed as those in 
SquilUt htreiUei, but they can bo seen quiti) distinctly, especially on the 
basal half of the tooth. Another specimen in the Museum collection, 
from off tho Irrawady Delta, also shows faint iu<licatioiLs of similar 
serrations. 

SquiMa decorata is so far known from the Buy of Bengal only. The 
type-sj[)ecimen, from which Wood-Mason described the species, was 
collected in the Amlaniiinft j and Kemp recorded three other examples 
from off the Burma coast. One of the latter, from off Akyab, was 
included in the species somewhat doubtfully. Another specimen from 
Jack and Una Island, Mergui Archipelago, was referred to the species 
by Kemp and myself ^ in 1921. All the specimens so far known are 
females. 


* Wood-Mason, Fige, and Deee. of nine SquiUidae, p. 9, pi. iv, figs. 14-17 (Calrutta : 

^^^ Kemp and Ohoprop ilea. Ind. Mue. XXU, p. 295 (1921). 
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Sqnilla giksi Kemp. 

1013. aqiiUlagikn, Kemp. Mem. Ind. Mue. IV. pp. 30. 40, pi. ii. %. 25-27. 

As pointed out by Kemp, Squilla gUesi resembles very closely SquiUa . 
lata Brooks*, but with the help of the characters given by Kemp 
the two can be specifically distinguished without much difficulty. In 
8. gilesi the subm^an carinae are present on the last thoracic and all the 
abdominal somites, and the inner margin of the bifurcate process of the 




Text-fio. 1. — aqniUa gileei Kemp. 
Two terminal seginentR of raptorial claw of 
a. male. b. female. 


uropod bears only a series of serrations, instead of the well-developed 
spines that are present in Brooks’ species ; tliosc two ciiaraoters alone, 
apart from the others mentioned by Kemp, arc sufficient to recognise 
the present species. 


1 As pointed out by Kemp it is somewhat doubtful whether the Indian speoimens 
referred by him to 8. lata Brooks really belong to this species. The Indian examples 
show some fairly important diflorcncos from Brooks' description of the spocics, and if 
these an; found to be constant on an examination of furthor material, it will probably 
be neccssaiy to give a new name to the Indian form. Koraai [ Mem. (hU. Sex. Kyoto 
Imp. Univ. (B) Ilf. pp. 310, 311, pi. xiv, fig. 1 (1027)1 has rcocntly shown that in a 
Japanese example that ho referred to Brooks’ speoios, the mandibular palp is completely 
suppressed, the post-anal oarina is absent, and, as in Brooks* examples, none of the carinae 
on the thoraoio and first four abdominal somites (first five in the case of Brooks* speci- 
mens) ends in a spine. If Komai's example has been oorrootly identified, the I^ian 
specimens certainly represent a distinct species. A re-examination of the Challenger 
material with reference to the mandibular palp and the post-anal oarina can only clear 
this point. 
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I refer to this species three specimens from the Sondheads 

0 1064/1 Bay of Bonsai, between J’ilot “ Fraser ”, No7., 1923. 1 82 mm. 

Kidge Light Vessel and East- 
ern Channel Light Vessel ; 10 
miles N. and S. of Eastern 
Channel Light Vessel. 

01065/1 Sandheads, off the month of the “liady Fraser”, Ic^, 19 , 66 and 
Hnghli River. Feb., March, 1928. 08 mm. 

The smaller male is without raptorial claws, but the secondary sexual 
characters on the tolson, mentioned by Kemp, are very clearly seen. 
The proximal tooth on the dactylus of the raptorial claw is greatly 
reduced iu both the oth(‘r examples, and the claw in the male shows the 
secondary characters very distinctly. 

Squilla gilesi is so far known from the Indian waters only, from both 
the Hay of Bengal and the Arabian Sea. The types, from off the Madras 
coast, wore collected at a depth of 80-110 fathoms. 


Squilla nepa Latreille. 

1013. Squilla Kemp, Mein. Ind. Mun. IV, pp. CO-64, pi. iv, iig. 49. 

1026. Stfuilla vejia, Hanson, Sibnga Krped. Sep. XXXV, pp. 10, 1 1. 

J027. Squilla tiejui, Komni, Mm. Coll. Sri. Kyitio Jmp. IJnir. (B) III, p. 314. 

Squilla nejm apiiears te be a fairly common specie.? at the Sandheads, 
14 Hpecimens of it, collected between the years 1923 and 1932, having 
been Ijrought back by members of the Bengal Pilot Service. Of these 
five are msiles and nine bimalos, and, excluding a V(<ry yonng female 
23 mm. long, range in size from 51 to 76 mm. Besides those there are a 
nuinb(ir of speeimens from the same locality in the older collections also. 

!L'he species occui's commonly in Indian coastal wat(ws, having been 
extensively met with both in the Arabian sea and the Bay of Bengal. 
It hius a very wide rang(^ of distribution over the Indo-Pacific area, 
extending, according to Kemp, from Honolulu to Madagascar and 
Durban. Komai has recorded it from Fonnosa, which ho beli(ivcs 
“ may be almost the northern limit of distribution of the sfx?cies”. The 
occurrence of this species in brackish waters, as recorded by Kemp' 
and Komni, is of interest. ' 

Squilla holoicliiiti Kemp. 

1913. Squilla hfdonchifiaf Kemp, Mm. Ind. Mnn. IV, pp. 64, 66, pi. iv, 6gs. 

60-6.3. 

1921. Squilla holmfhiMa, Kemp and Chopra, Her. Ivd, Mun, XXII, p. 301, 

1 refer to this species four sp<iciraens from the Sandheads. Of these 
two are males and two females, and in size range from 64 to 77 mm. 

E.xcept for the specimens recorded by Siinicr ^ from the Sunda 
Straits, species is so far known to occur only along the oa.st coast of 
In<ba, whore it is met with extensively from the Delta of the Ganges to 
Ceylon. 


\ Kemp, Mm, As, See, Bengal VI, p; 297 (1918). 

* Snnier, CoiUrifr. Fauns hides Numud, lY, p. 60 (1918). 
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Squilla oratoria var. inomata Tate. 


1883. SquiUa inormta, Tate, Trana. Boy, 8oe. 8, Auat. VI (for 1882), p. 61, p], 
ii, fig 0 . 3a, b, e. 

1913. 8yvBia oratorio, var. perpenaa, Kemp, Mm. Ind, Mua. IV, pp. 60<68, 
pi. T. figs. 57-69. 

1924. 8guiUa oratoria, var. •noraota, Hale, Beo. 8. Aval. Mua. EE, pp. 495, 490. 

1926. oratorio, var. perpenaa, Hansen, 8iboga ExpaA, Bop. XXXV, p, 

1927. BqaUla orakria, var. perpeinaa, Komai, ifem. CoU. 8ti. Kyt/to Imp. Vniv, 

(B)III,pp. 318,319. 


From an examination of Tate’s type-specimens, preservod in the 
South Australian Museum, Hale came to the conclusion that the varietal 
form separated by Kemp, under the name of perpensa, from typical 
examples of SquiUa oratoria could not be distinguished from Tate’s 
species. This view does not appear to have been accepted by later 
workem, as Kemp’s name still continues to be extensively employed 
for this form. Through the courtesy of Mr. H. M. Halo, Curator, South 
Australian Museum, I have been able to examine one of the two 
typo-specimens from which Tate originally described this species. Tnis 
specimen, though broken in two parts, is in a good state of preservation, 
and shows clearly all the important characters. On comparing this 
specimen with the typos of Kemp’s perpensa from Tuticorin, South 
India, preserved in the collection of the Indian Museum, no doubt is loft 
in my mind that Kemp’s form is identical with S. inornata, and that the 
name of perpensa employed by him should, therefore, give place to the 
earlier designation of Tate. The two characters emplmized by Kemp 
for the separation of his variety from the fmm typka, namely, tlu^ 
interrupted median carina of the carapace, and the presence of a sharp, 
elevated carina on the dorsal aspect of the raptorial carpus, terminating 
abruptly before reaching the anterior margin, are very clearly seen in 
the specimen from South Australia that I have seen. The median carina 
of the carapace is wholly absent for a short distance at the base of the 
anterior bifurcation and the carpus of the raptorial claw has a very 
distinct unbroken dorsal carina, exactly as in the type-specimens of 
Kemp’s variety, and as shown in his iigiure (Plate V, fig. 68). In other 
characters also Tate’s specimen agrees closely with the Indian Museum 
examples. 

There are, however, a few minor difierenccs betocen the Australian 
specimen and the Indian examples. In the former the margins of the 
rostrum are somewhat more upturned than is usually the case, and the 
carinae of the carapace, especially the median, are a little more upraised. 
These differences may, however, be duo to the Australian specimen being 
dry. The rostrum is also truncate anteriorly, as is the case in some of the 
Indian Museum types, though in a large number of these, the anterior 
border is more or less rounded ; further it is also slightly longer and 
narrower than is generally the case. The shape of the anterior lateral 
lobe of the sixtli thoracic somite appears to be somewhat variable in the 
variety ; in some cases it is almost straight and rather sharply pointed 
terminally, in others it is distally carved and bluntly pointed, while in 
some specimens it is almost truncated. In the Australian example it 
is somewhat curved and bluntly pointed. 



1934J 


25 


B. Ohopra : Stomafy}'pod Crustacea, 


Another point worth mentioning ia that in the Australian type the 
lateral oarina of the second abdominal somite ends on each side in a 
small) but distinct spine. In his description of the variety 'pcrpL'/isa 
Kemp gives the following spine-formula : — 


Carinae. 

Submedian 

Intermediate 

Lateral 

Marginal 


Abdominal somites. 

• • 5, 6. 

4,6,6. 
3, 4, 6, 6. 
1,2, 3, 4,6. 


An examination of the large type-series has, however, shown that 
though in a number of specimens the lateral carinae of the second abdo- 
minal somite do not end in spines, as described by Kemp, in others a 
distinct spine can be seen on each side. 

It is thus seen that the few differences that have been noticed between 
Tate’s type of inomaia and Kemp’s types of perpensa are of a very miiiqr 
importance and do not justify the retention of Kem 2 >’s variety as distini^t 
from Tate’s form. 

The Australian specimen that 1 have examined is a female and is 
approximately 65 mm. long. It was collected, along with the second 
syntype, in the Gulf of St. Vincent in South Australia, and is nigistered 
under number 0180 iu the registers of the South Australian Museum. 

1 refer to this variety two small female examples, 45 and 52 mm. long, 
collected by “ Lady Fraser ” at the Sandheads in 1028. One of these 
has both the raptorial claws missing, but the other characters miiiitioued 
by Kemp and Komai for the recognition of the variety an) very clearly 
seen^ 

The variety has a very wide range of distribution over tlio ludo- 
Pa(jific area. Tlie types are from the Gulf of St. Vincent in Soutli 
Australia ; its northern range does not appear to oxtcml beyuiul Formosa, 
wliile on the west it has been collected in the Fersian Gulf. Jii the 
Indian waters the variety has been met witli V4!ry extensively to the* 
total exclusion of ikefortna tyjiica. 


Squilla intenrupta Kemp. 

1913. SqutUa inkrmpta, Kemp, Afm. Ind, Man. IV, pp. 72-74, pi. v, iigH.CJ-Cri. 
1927. Squilla ifUerrujpta, Komai, Mem. CoU. Sci. Jijftdo Imp. Univ. (It) 111, 
p. 319. 

1929. CUoridelta {nferrupla, 8vhmilt, linguan Set. Jmrn. VlII, p. 140. 

As stated by Kemp, SquiUa irUerrupta is one of the commonest species 
of Squilla in the Indian waters ; at the Sandheads also this species a]>iH.‘ars 
to be the most abundant, there being 47 specimens of it from tbis locality. 
Of these 21 are males and 26 females, and these range in size from 50 to 


‘ One latge q^imon sent to me bj the Raffles Museum, Singapore, whilo agreeing 
with typical examples <rf S. oratoria var. inomata in most charaotors, differs from these 
in liavhm the earina of the oafapaoe entire and uninterrupted. In this respect 

it lesemhlM the forma tj/pieOf but in having the dorsal earina of the raptorial carpus 
entire, as also in aU the other oharaoters mentioned by Komai, the specimen appear* 
to be refenable to Tate's variety. 
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105 mm. They agree in every respect with typical examples of the 
species in tlie Mustmm collection. One specimen, a male 77 mm. in 
size, is, however, abnormal, in so far as the basal process of the uropod 
of one side has a large spine arising from near its base. The spine runs 
outwards and somewhat backwards and bifurcates into two in its distal 
portion, more or loss like the bifurcate process of the basal segment itself. 
The other uropod is quite normal, as is also the specimen itself in every 
other respect. 

The colour of this spcchis has boon described by Schmitt, os observed 
by Dr. S. F. Light in living specimens. In the Indian examples, that 
are all preserved in spirit, the chocolate-brown and rod-brown noted 
by Dr. Light, is not seen, but in freshly-preserved specimens the posterior 
margins of tlio last two thoracic and all the abdominal tergites arc 
streaked with green, as are also most of the carinae on the carapace and 
the submedian and the intermediate carinae of the abdominal somites. 
Tlie median carina of the tclsoii and the bases of the lateral spines are 
also green. Tlie patch at the proximal end of the median carina of the 
telson appears to bo, as remarked by Komai, a very constant character 
of the species. The tips of the bifurcate process of the uropod are pink 
in comparatively fresli examples. 

8q;idlla inUTrupta has a wide range of distribution over the Indo- 
Pacilic region, having been recorded from several hxialities from Formosa 
to the Persiiin Gulf, its oooiirencc in the brackish waters at Tal6 Bap^i 
Siam, is noteworthy. 


SquSlla wood^'Diasoni Kemp. 

J913. Sqvilhi wood-wamni, Koinp, Mm, Ivd. Mwt. IV, jip. 74*70, pi. v, figs. 
03-60. 

11)20. SquiUn v'ood'tna^ni, Il.^rusen, tiUtoqn hlsrped. Rep. XXXV, p. 12. 

1027. fiipiilla v'ood-fnasmii, Knmni, Alem. dnlJ. Kyoln Imp. f/niv. (B) III, 
p. 320. 

I refer to this species one female specimen about' 80 mm. long, 
collected by tlio “Lady Fraser” at the Sandheads in May, 1928. 
It agrees closely with the typc-spe(iimens of the species in the Indian 
Museum collection. A few minor differences are, however, seen w'hen 
the specimen is compared vith Kemp’s description of the species. In 
the Sandheads example tlie antmior lateral process of the fifth thoracic 
somite, tliough shorter than in the allied species S. oratoria, with its 
variety inortiata and ^S. inkrrupUif is proportionately longer than it is 
shown in Kemp’s liguni 08. Further, tlie lobe on the outer face of the 
longer spine of the bifurcate [irocess of the uroi>od is also better developed 
than is shown by Kemp, fn most of the examples of this species in the 
Museum collection, including a number of type-specimens also, the 
anterior process of the fifth somite and the lobe of the bifurcate process 
of the uropod, however, show a condition very similar to that in the 
specimen from the Sandheads^. The anterior bifurcate portion of the 
m edian carina of the carapace is, as stated by Kemp, obsolete in this 


1 Kemp, Mm. As. Roc. Ren^l VI, p. 207 (1018). 

* Thrao oxampIpR of this specioB from Singapore, tiiat I have examined for the Rafflei 
Muieam, also differ from Kemp’s description and figures in those particiilfus. 
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species, though in some coses traces of it are observable, and in almost 
all the specimens examined there is a narrow and fairly deep depression 
between the anterior limbs. 

The single female specimen collected by tlie Siboga Expedition and 
referred by Hansen, with some reservation, to the present species shows 
a close resemblance to the Sandheads example, as also to a large number 
of other specimens in the Museum collection, and there does not appear 
to be any doubt about its specific identity. In one respect, however, 
the Siboga example differs from the Indian specimens ; a small, but 
({uite distinct, median point on the anterior margin of the ophthalmic 
somite is present in all the Indian examples that I have seen, wliereas 
in the specimen examined by Hansen it is said to be alwent. 

Squilla wood-misoni closely resembles S. mUoriat with its variety 
inornatat and S. interrupta, but can be easily distinguished from these 
with the help of the characters mentioned by Kemj), (‘specially by its 
shorter and broader carapace. 

Squilla wood-fnasoni is a fairly common species in the Indian waters. 
According to Kemp it is distributed “ over jxn area ranging from Hong- 
kong and the Australian Coast to the Persian Culf, Aden and Zanzibar.” 
Komai has recorded the species from Formosa also. 

Squilla raphidea Fabriciiis. 

1913. Stptilht rapkidm, Komp, Mem. lid. Mnn. I.V, pp. 88-92, pi. vii, fig. 77. 

J927, iStptiUa mphidcttf Konmi, Mem. CnU. Hci. Kydn Imp. Vniv. (B) Ilf, p. 323. 

I refer to this common Indo-Pacific specic^s 19 examples collected 
at the Sandheads, Of these only 2 are males and 17 fiunales ; in size 
they range from 100 to 280 nim. 

Squilla raphidm has been rcicorded from a large number of localities 
from Japan to the east coast of Africa. It occurs very commonly in the 
Indian coastal waters. 

Komai has described the colour of fresh specimens. 

Squilla anuandalei Kemp. 

lom. StpiiUa annandalei, Kemp, Mem. Jnd. Mue. IV, pp. 92, 93, pi. vii. figs. 

78, 79. 

1921. Sqnilla annandaUi. Komp anil Ohopra, Ree.. Jnd. Mhk. XXIf, p. 307. 

SquiUa anmidald appears to be a somewhat rare species. Kemp 
rcjcorded four examples of it from the Gulf of Martaban, Sunicr' two 
from the Java Sea, and Kemp and I one from the Mergui Arohifielago. 
All these specimens were obtained at depths varying from 30 to 67 
fathoms. I refer to this species one more example from the Sandheads, 
collected at a depth not exceeding 20 fathoms. 

C 1656/1 Sandhoa<]8, mouth .of tho Rivor “ Fraaor ”, 1?, 96 inm. 

Hughli. 22. in. 1023. 

The specimen from the Sandheads agrees in all particulars with 
Kemp’s account of the species, as also with named examples in the 


> Snnier, CenMb. Foune Jndti Netrkmd, IV, p. 70 (1018). 



28 Uncords of the Indian Museum. [ Vol. 

Museum collection. The anterior lateral process of the sixth thon^ic 
somite is, as mentioned by Kemp, prominent and acute in this species, 
but there appears to be a tendency for this to become secondarily bilobed. 
In two of &e specimens from the Gulf of Martaban in the Museum 
collection there are slight indications of this bilobing visible; on one 
side of each of these specimens the anterior lateral process of the sixth 
somite has a minute projection on its anterior face, while on the other 
side of one of these, two small lobes can bo somewhat indistinctly made 



TKXT-riQ. 2. — SquUla annandaJei Kemp. 

Dorsal view of fifth, sixth and seventh thoracic samites of specimen from Sandheads. 

out. In the example from the Sandheads there are two distinct lobes 
seen on the left side, while on the right also a minute lobe can bo made 
out on the anterior edge of the lateral process. 

'Che colour of the species has been briefly described by Kemp. The 
posterior borders of the last three thoracic and all the abdominal somites 
are promiiumtly edged with dark brown. This is clearly seen in the 
tyjjc-spccimen, as also in one or two other examples in ^e collection. 
The dark transverse patch, sometimes broken into four separate spots, 
on the second abdominal somite, and the two black spots near the proxi- 
mal edge of the telson are very characttjristic of the species. 

Squilla annandalei is known from the Java Sea, Mergui Archipelago, 
Gulf of Martaban, and mouth of the Hughli River. 

Lytiosqiiilla maciibita (Fabricius). 

1913. LynogqniUa Kemp, Mem. Iitd. Mun. IV, pp. 111-116, pi. viii, 

figH. 86-91. 

1926. LyxioMfvilla marvhaa, Hansen, 8iho(fa Kxped. Rep. XXXV, p. 18. 

1927. Lyaimpiilla m/ictt/ofa, Komai, Mem. CoU. Set. Ky(4o Imp. Univ. (B) 

in, p. .m 

1932. LysiomtuiUa macuUUa, BigelowS Butt. Mua. Comp. Zoci. Ilanard LXXIT, 
pp. 169-173. 

I refer to this species two male examples from the Sandheads, 
measuring 117 and 142 mm. in length. They agree in every detail with 

^ For lefeKiioes subsequent to the publication of Kemp’s memoir in 1618 Bigelow’s 
work may be consulted. 
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species, though in some coses traces of it are observable, and in almost 
all the specimens examined there is a narrow and fairly deep depression 
between the anterior limbs. 

The single female specimen collected by tlie Siboga Expedition and 
referred by Hansen, with some reservation, to the present species shows 
a close resemblance to the Sandheads example, as also to a large number 
of other specimens in the Museum collection, and there does not appear 
to be any doubt about its specific identity. In one respect, however, 
the Siboga example differs from the Indian specimens ; a small, but 
({uite distinct, median point on the anterior margin of the ophthalmic 
somite is present in all the Indian examples that I have seen, wliereas 
in the specimen examined by Hansen it is said to be alwent. 

Squilla wood-misoni closely resembles S. mUoriat with its variety 
inornatat and S. interrupta, but can be easily distinguished from these 
with the help of the characters mentioned by Kemj), (‘specially by its 
shorter and broader carapace. 

Squilla wood-fnasoni is a fairly common species in the Indian waters. 
According to Kemp it is distributed “ over jxn area ranging from Hong- 
kong and the Australian Coast to the Persian Culf, Aden and Zanzibar.” 
Komai has recorded the species from Formosa also. 

Squilla raphidea Fabriciiis. 

1913. Stptilht rapkidm, Komp, Mem. lid. Mnn. I.V, pp. 88-92, pi. vii, fig. 77. 

J927, iStptiUa mphidcttf Konmi, Mem. CnU. Hci. Kydn Imp. Vniv. (B) Ilf, p. 323. 

I refer to this common Indo-Pacific specic^s 19 examples collected 
at the Sandheads, Of these only 2 are males and 17 fiunales ; in size 
they range from 100 to 280 nim. 

Squilla raphidm has been rcicorded from a large number of localities 
from Japan to the east coast of Africa. It occurs very commonly in the 
Indian coastal waters. 

Komai has described the colour of fresh specimens. 

Squilla anuandalei Kemp. 

lom. StpiiUa annandalei, Kemp, Mem. Jnd. Mue. IV, pp. 92, 93, pi. vii. figs. 

78, 79. 

1921. Sqnilla annandaUi. Komp anil Ohopra, Ree.. Jnd. Mhk. XXIf, p. 307. 

SquiUa anmidald appears to be a somewhat rare species. Kemp 
rcjcorded four examples of it from the Gulf of Martaban, Sunicr' two 
from the Java Sea, and Kemp and I one from the Mergui Arohifielago. 
All these specimens were obtained at depths varying from 30 to 67 
fathoms. I refer to this species one more example from the Sandheads, 
collected at a depth not exceeding 20 fathoms. 

C 1656/1 Sandhoa<]8, mouth .of tho Rivor “ Fraaor ”, 1?, 96 inm. 

Hughli. 22. in. 1023. 

The specimen from the Sandheads agrees in all particulars with 
Kemp’s account of the species, as also with named examples in the 


> Snnier, CenMb. Foune Jndti Netrkmd, IV, p. 70 (1018). 
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It thus seems fairly evident that even though the shape of the rostrum 
alone may not afford a very satisfactory character for the separation 
of Kemp’s variety from typical examples of L, maculatat the association 
of tho shajN) of rostrum as seen in Kemp’s type-specimen of the variety 
sidcirostris with the presence of onl; eight teeth on tho raptorial daotylus 
should bt5 sufficient to distinguish between the two. The only specimen 
of L. fnacukUa with eight teeth on tlie raptorial claw so far recorded 
is one of the two females from Samoa mentioned by Bigelow, but in this 
the rostrum is of the typical kind. 

The pale eye-spot in the dark baud close to the anterior margin of the 
carapace, mentioned by Bigelow and shown in his figure 9, is present 
in tho Sandhoads specimens and the other examples in the collection 
of the Indian Museum. In other respects the colour of my examples 
agrees with Kemp’s account of it. 

Lysiosquilla maculata is omi of the most widely distributed species 
of Stomatopoda. It has been recorded from a large number of widely- 
separated localities ov<;r the entire Indo-Pacilio ar(?a, and has also been 
collected in one or two places in the Atlantic. 


LyiioiqaUla acanthocarpus Mi(irs. 

1CI3. fjysimquiUa (uutnlhncarpm, Kunip, Mem. hid. Mm. IV, pp. 120-122. 

1927. fjijiumiuilla acaulhmirpttSt Komai, Mem, CuU, Hci. Kyoto hup. Univ. (H) 
i rr, pp. 231, 232. 

1930. I.yeiosguiita acanthucarpUHt Komai and Tunc, AnwA. Xvul. Japan, XJII, 
pp. 14. 16. 

One specimen of this somewhat uncommon sx)ecies has been collected 
at tho Saiidhcads. It agrees in almost (jvery particular with Kemp’s 
excellent and very detailed description of the si)ecics, as also with 
examples named by him and preserved in tho collection of the Indian 
Museum. 

Komai in 1927 rehirred two female examples to tlie present .species. 
Of theso, one from Formosa is said to ** agree very well with Kemp’s 
description of the species,” though it had seven teeth on tho raptorial 
dactylus, instead of six as is generally the case in tlie species. Tlie other 
example from the Pacific coast of Uonsyu shows still greater differences. 
The rostrum is broader than long, there are nine spines on the raptorial 
dactylus, tho tubercle at the base of the dactylus, so characteristic of the 
siiocios, is obsolete, and there are four marginal spines on one side of the 
telson and three on the other. From a consideration of these ohara(;tcrs 
it appears almost certain that the Pacific coast specimen at least cannot 
be referred to Miors* species. Tho examples from Suruga Bay, a male 
and a female (Komai and Tung), are referable to the present species. 

Excludii^ the Saiidlieads example, there are at present Tiioo specimens 
of this species in the Museum collection ; of those there are two males 
and seven females. In one specimen only are there five teeth on each 
raptorial dactylus ; all the others have six on each side. Tho rostrum 
is always longer than broad, the prominence at tho base of the dactylus 
is well marked, and the marginal teeth of the telson are quite normal 
in number and disposition. 
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The SandheacU oxamplo is a female and is registered as under : — 

G 1657/1 Sandheadii, mouth of the Kivor *' Liidy b'raiior ” , 1 SI mm. 

Hughli. April, May. l‘J32. 

LffsmquiUa acanlhmirpm lias been riseoidcd from Formosa, North 
Australia, Penang, Andaman Islands, both ilio eoasts of Peninsular India 
and Trineomali in Ceylon. Koinai*a reeonl of tJie s|H!(;it»s from the Paeifie 
coast of Japan is, as mentioned above, somewliat doubtful. 


Squilla kempi (Schmitt). 

1913. SguiUa oratorittf Koinp, Mem. fnd. Mum. IV, p. G!), pi. v, fig. 56 (partim)^, 

1927. SquiUtt orrUotifi, Sualhcrn formn,*' Komai, .)!rtu. Cnil. Sri. Kqt4o Imp. 
IJnio. (B) 1 1 r, pp. 315, 316. 

1929. ChhriflcMa hmpi, Schmift, Liiujmvt Sri. Jnurn. Vlll, jip. 1;{5-M0, 
pia. xvii, xviii. 

Schmitt, ill the ])aper citiid abov«!, ilesiirilMul Squillu kamin as a new 
species from Dr. S. F. Light’s colieetion from Sontliern Cliina, ba.sing 
the specific name on the manuscript name givim l»y Dr. bight in lionour 
of the famous carcinologist and monograpljer of tin; ludo-Paeific Sloiini- 
topoda > Dr. Staiiely Kemp. The LigJifc cjollecliou, as remarloMl by 
Scliinitt, was first sul)mitt<;d for stud}' to Dr. Kemp, wlio was at the tinm 
coimected with the Indian Museum, but on ais.'oimt of other enga.g<;- 
meiits Dr. Kemp could not compleL* tlie woik l)ofore liis taking over 
cJuirgf! of tlie “ Discovery ” Expedition, am I the tiolhiction was, tlieni- 
for<), sent on to Dr. Schmitt wiiJi all the notes, etc., that Dr. Ktsmp had 
already made on the collection. From his <}orrespoi»denc.<‘. w^ifh Dr. 
Jaght in this connection, copies of which art; on tlnj files of tluj /oological 
Survey of India, it appears that Kemp, in view of the tliiTereiices that 
exist between tyjueal !jp(;cimens of Sqitillu umtvria and LJiose ol the form 
later described by Stjhmitt as *S. Jemj/i, liad at first suggested calling 
the latLsr as a variety of the form<;r, but on reconsideralioii In; agreetl 
with Dr. Light that the two were sjHicifically distinct. Througdi tin; 
generosity of Dr. Light tin? Indian Museum posst;sses two line specimens, 
a male and a female, of S<;liraitt’s species, ami a uar(?fid examination of 
these has shown that the form is undoubtedly distim;t Irom S. oraloria, 
and the differences between the two wanant a spe.ciii(*. disliuetioii. 
Komai had also noticed these diflercnee,s, but lie sejjarated exam])l(;s of 
S. kempi from typical specimens of S, omlmia under the name of 
“ Southern forms.” Komai’s description of this fomi agri;es almost 
exactly witli the specimens of S. kempi that 1 have examined, as also 
with Schmitt’s description of the species, except for the fact that Komai 
has omitted to make a mention about the j>resciice or absence of a spine 
on the outer inferior angle of the raptoria I mems. A re- examination ol 
Komai’s specimens on this point, as suggested by Schmitt, w'oukl be 
very desirable, though it is likely that the spine w^ould lie found waiitiug. 
In the same way the two examples from Amoy, belonging to the Britisli 

> Only tbe oxomples fium Amoy, deiwribod by Komp, ato roforablo to Sobmitt*s 
BpeoiM. 
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MuBeum, that Kemp provisionally included in his account of SquiUa 
oratoria arc also most Hkely referable to Schmitt’s species ; the corrcs- 
poiidenco rcforrcd to above indicates that Kemp, while in England in 
1923, re-examined these specimens and found them to be identical with 
the form later designated as S. kempiK 

As pointed out by Schmitt, Squilla kempi resembles Squilla oratoria 
in several important respects, but the table given by Komai for tlic 
separation of his “ Northern ” and “ Southern ” forms of N. oratoria 
can be very usefully employed for distinguishing the two species. I 
pvfl below a somewhat amjdificd table for separating those rather very 
similar species. The characters mentioned in my table are all included 
in Schmitt’s excellent description of tlio species, and have been verified 
by me with the help of the spetdmena in the Indian Museum collection. 
The statement made by Dr. Light regarding the anterior bifurcation 
of the median Carina of tlic carapace— mentioned in Schmitt’s dcscrip* 
tion of the species- is not borne out by an examination of the Indian 
examples. The median carina is e.ntiru in both the specimens that I 
have seen, but in view of Dr. Light’s observations, and of the fact tliat 
in one of the two Amoy specimens included in Kemp’s account of S. 
oratorioj the anterior bifurcation is said to be interrupted, it is likely 
that there is some variation in the species in tliis re 8 p(i 0 t. Further the 
oaiina on the raptorial carpus also appears to show a considerable range 
of variation. Out of the three specimens examined by Schmitt only 
the right carpus of the female tyiKj-spcoimen is said to have three shaiply- 



Text-vig. 3.— I’tmfi Schmitt. 

Kaptorial carpas showing the dorsal carina with threo weak lobes. 

marked tubercles on the dorsal carina ; in four of the six carpi examined 
the tubercles arc weak and lobiform ; while in the remaining sixth carpus 
—the left one of the single male oxample^there is a continuous ridge, 
more or less like that of the variety tnomoto (=per;;ensa) of S, 

^ Since the above went to the press, Dt. Kemp has, at my request, once again 
examined these specimens and oompared them with Sohmitt*8 description of the speoies. 
He has no doubt that the Amoy specimens are referable to SquiUa ketnpi and that 
the latter is a valid species. He has idso sent me a list of characters which distinguish 
8, hempi from 8, omloria ; most of these oharactors are included in the table on p. 33. 
1 am veiy grateful to Hr. Kemp for the valuable help he has ^ven me in this matter. 
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aratoria, but with three small thickenings or tiny tubercles on the outer 
side. In the two specimens seen by me also the oorina of the raptorial 
carpus shows variation. In the male the carina is broken up into three 
distinct, though weak, lobes, but in the female it is a more or less con- 
tinuous ridge, with very slight indications of throe lobes; the ridge 
terminates abruptly before reaching the anterior margin. It thus appears 
that typically the dorsal carina of the raptorial carpus is broken up 
into three somewhat weak tubercles or lobes, but sometimes these are 
more or less obsolete and the carina is pracrically entire, as in the variety' 
inomata of SquiUa oratoria. It must, however, be pointed out that in 
typical oxamx)lcs of oratoria also the carina, as mentioned by Kemp, 
shows a considerable amount of variation, and that in largo specimens 
only the tubercles are well developed. 


SquiUa oratoria 

1 . Dorsal Biirfaoo of aampaoe n nd ahrlomrn 

strongly pnnetate. 

2. Moilian carina of oarajiace entire. 


d. Anterior spine on lateral margin of : 
lifth thoraoiti aomito somewhat ourvod, 
the tip pointing forward and out- 
ward ; posterior spino somewhat 
bluntly pointed. 

4. Anterior lobe on lateral margin of eixlh < 

thoiooio Nomite only slightly shorter 
tliaii posterior and more or less par- 
alloUsidcd. 

5. Anterior lobe of seventh iluimcic somite 1 

iicntely produced. 

0. Lateral process of eighth thoru<u<! sumito < 
acutely pointed anteriorly. 

7. Outer inferior angle merus «»f rop- 
loriitl claw with a distinct spine or a 
sharply- pointed angle. 

S. Dorsal carina of raptorial oarpus with 
.‘{■Ti sharp tiibereleH. 


9. Oariiui on ventral surface of telson 
l>ehind anal oldening strongly deve- 
loped. 

10. No distinctive colour markings on dorsal 
surface of body ; first sogmont of 
exupudito of nropfxl uniformly light 
green. 


SquiUa kempi 

. Dorsal surface of carapace and abdomen 
sparsely and finely piinchiie, smooth 
and shining when dry. 

L Meiliau c.ariua of carapace entire, 
rarely interrupted at base of anterior 
bifurcation. 

I. Anterior spine ou Littoral maigiu of 
fifth thoraciu somite more sirongly 
curved, the tip jxiinting forward and 
slightly inwards ; posti>riov spine 
sharply pointed (text-fig. 4). 

[. Anterioi' lobe on lateral margin of 
sixth thoracht somite much shorter 
than posterior, and somewhat Irian* 
gular in sh.ape. 

i. Anterior lobe of sevenlli thoracic somite 
only a miniit(» roiiudeil projection. 

i. fsiteral pnwess of eighth tlioraeio somite 
rectangular or a little obtuse an- 
teriorly. 

7. Outer inferior angle of nieru.s of mp- 
torial claw bluntly rounded, without 
an imlieution of a spine or a sharply- 
ronudod angle (text-fig. 3). 

K. Dorsal carina of raptorial carpus 

C -nlly with 3 weak tulmrcles or 
; tubercles or lobes sometimes 
olmost obsolescent. 

[). (liirina on ventral surface of telson 
behind anal opening rather feebly 
developed. 

0. in spirit speciineiis second and fifth 
abdominal somites with conspicuous 
]Kitches of tlark colour ; distal ]Jart 
of first segment of exopodito of nropod 
also coloured black. 


SquiUa hempi occurs commonly along the coasts of Southern China, 
Dr. Light having collected nunierou.s specimens of it at Uoiliow, Amoy, 
Dodd Island Lijithouse, Chin Bay and several other localities. It has 
also been reconled from Foochow (Kellog, sec Schmitt), Forniosa, 
Kyukyu, Kyhshu, Inland Sea and some other places (Komai). It is 
commonly taken in the company of SquiUa oratortaf but does not extend 
to the northern range of t his species. It lives in shallow water and prefers 
a muddy bottom. Dr. Li^t, in his correspondence with Dr. Kemp. 

0 
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gives some very interesting partioulars about this species. Mentioning 
the localities from which he collected 8, kempi. Dr. Light says : “ I have 



Text-fic. i.—Squilla kmpi Schmitt. 

Dorsal view of the anterior pari of the body. The lateral lobes of the fifth, sixth and 
seventh thoracic somites are very clearly seen. 

large series of the typical form (8. oratoria) from the same localities and 
there are no signs of intergradations either in color or in the morphological 
characters noted. The typical form is generally lighter in color and 
without any striking color blotches, while the variety under description 
(8. kempi) is gener^ly browner and has a broad dark chocolate brown 
band across the centre of the 2nd abdondnal segment and an area of the 
same color marking the distal part of the inner segment of the ezopodite 
of each uropod. It also seems to be typically larger, broader and heavier.” 
Further on ho states : ** The proportional frequency of the difierent 
apecies of SquiUa in a collection made from the debris from the shrimp 
nets^ at Tsimei may be of interest to you. Of the 233 specimenB collected 

0 were 8, soorpio, 2 were 8. faveoUUa (more common in Amoy Harbour* ; 
apparently more of an open sea species), 16 were 8, inteirrupta and the 
remaining were 8, oraioria s. lat., of which 133 were 8, orataria, var. 
perpensa, 43 typica, 21 doubtful or intermediate and 13 of the variety 

1 propose to consider 8. kempi. The individuals of the last named form 
reach the largest size of any taken here as yet. They are readily separ- 
able at once from any other of the local forms by color and it seems to 

^ Sohmitt has given a description of these nets, vUk p. 129 of the papw died above. 
* ore in the Indian Museum three speoimens of S. favetiiota from Amoy Hwbovr 

presented by Dr* Light, 
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nw by shape. . . . The posterior end of the abdomen gives the impressiou 
of being considerably broader and flatter than in the case of S, omlatia 
typica and var. perpensa** 

In the Indian Museum there are two specimens from Tsimei ; - 

C 955/1 From noUi st Tsimoi, China. p. Liglit. 1 d. 1 9, 11!6 and 

88 mm. 

An in S. oratona the mandibular palp is well developed and opipodites 
are present on the first four thoracic limbs. The corneal index in the 
male sj^cimen 1 have men is about 4-8, while in tln^ otlnn- example the 
cornea is proportionately broader and the index is about 3*1) only. 

Squilla indica Hansen. 

192«. ,S(juilkt indietf, Hanaen, tSibosa Kxjicd. Hep. XXXV, iip. pi. i 

figs. 4a-4r. ^ ' * 

As pointed out by Hausen, SquilUt indmi belongs to the group of 
species in wliich S. oratorw, and it« allies are placed, but that it can he 
easily separated from tlie other species in this group is c^lear from 
Haiisen^s description of it. 

One female specimen, collected by the 11. J. M. S. “ Investigator ” 
in the Nicobar Islands, agrees very closely with Hansen’s description of 
the species, and is no doubt referable to it. 

The median carJnu of the (‘arapace is altogether obsolete in tJic 
anterior part (considerably more so than in Kemp’s Squilla umd-rnasoni). 
The. anterior breadth of the carapace at the level of the base of the antero- 
lateral spines is markedly less tJjan half tiie length of the carai)aco and 
rostrum, and is even less than the length of the carapace alone. 

The rostrum is as described by Hansen, and is distinctly longer than 
its breadth at the base. No trace of the median keel is visible in my 
spec^imen. 

There are seven well-developed, long and slender spines (including 
the tcu'miiial one) on the dactylus of the raptorial claw, but tlie rounded 



Tsxt-fto. 5. — 8quitta indica Hansen. 

Donial view of the first four exposed thoracic somites. 

protuberance near the base of the dactylus is hardly conspicuous. The 
outer margin of the dactylus is evenly rounded. The cariua on the dorsal 
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aspect of the carpus is as described hy Hansen, and the inferior margin 
of the merus is angular and does not carry a spine. 

The lateral processes of the first three exposed thoracic somites 
differ considerably from those of the allied species. The anterior lateral 
process of the fifth somite is a narrow elongated, spinedike structure, 
strongly curved at the base in a forwardly direction and running more 
or less parallel with the long axis of the body. The posterior process of 
this somite is a somewhat large truncate lobe, with the anterior angle 
rather acute. The margin of the sixth somite has two subcqual rounded 
lobes, the anterior pointing somewhat forwards and the posterior directed 
slighMy backwards. The anterior lobe of the seventh somite is shorter 
than the posterior, is considerably narrower and is acutely pointed ; the 
^stcrior lobe is broadly rounded. The 8th somite is provided with a 
fairly large, more or less acutely-pointcd anterior lobe (text-fig. 5). 

The carinae on the last three thoracic and all the abdominal somites 
are wcU developed. There arc four pairs of carinae on the first five 
abdominal somites and three pairs on the sixth, but most of these do 
not end in spines. The spines on the abdominal carinae are disposed 
as follows 


(Jarinao. 

Hubmediati 
Intermediate 
Lateral 
Marginal . . 


Abdominal somitoB. 

. 5,6. 

. 6 . 

6 , 6 . 

6 . 


It is thus seen that only the fifth and sixth abdominal somites bear 
any spines, the other somites being altogether unarmed. 

The telson has a high and sharp median carina, with a slight proximal 
notch, and an ovcrlianging spine at the distal end. The carina, or its 
posterior spine, does not extend up to the postiaior margin of the telson. 
The marginal teeth are well developed, but on one side the submedian 
and the intermediate are broken. The iiurginal denticles are, as observed 
by Hansen, acutely pointed and somewhat spine-like. On the unbroken 
side of the telson thei’e arc six submediaii denticles, of which the proxi- 
mal five have acute tips— in one or two even bifid ; the sixth is very much 
larger than the others and is broadly rounded. Ther(i arc eight i^ply- 
pointed intermediate denticles, and one large lobe-like process on the 
inner side of the intermediate tooth. The single lateral denticle is also 
acutely pointed. The ventral surface of the telson is smooth. 

The peduncular segment of the outer uropod is provided with a single 
spine near its articulation with the exopodite, while the outer margin of 
the basal segment of the exopod has seven, somewhat flattened and 
curved movable spines, the last of which is very much larger than the 
rest and overhangs the basal port of the terminal segment. The inner 
spine of the bifurcate process is much longer than the outer spine, and 
has its inner margin serrate. The lobe on the outer margin of this spine 
is, as described by Hansen, uncommonly large, and the morgiu anterior 
to the lobe is deeply concave. 


> The apino is clciu-Jy seen oufy on one udo of this segnieut. 
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The colour of the single specimen I have seen is not characteristic, 
but on the posterior half of the carapace there is a dark patdi in the 
median line. The posterior margins of tlie last two thoracic and all the 
abdominal somites are narrowly edged in dark-brown, and there are 
traces of a pat^ of the same colour on the dorsal surface of the second 
abdominal somite. The distal segment of the exopod of the uropod is 
dusky, and the distal half of the endopod is also similarly bordered. 

In the Indian Museum example the mandibular palp is altogether 
absent, and epipodites are present on the first two thoracic limbs only ; 
the cpipodite at the base of the raptorial claw is of about tJie sJime size 
as that of the first leg. 

The specimen in my collection has yielded the following measure- 
ments : — 

Tulal k‘nj 4 tii of body 
Li'Jigth (if cai'A])aoe (oxcliidiiig LusL-nini) 

Hn^adlJi of carapace at aiiUTo-iateral uiigjo.s 
of rowiruiii 

ibt'adUi of roatruni . . . . . . 

Jireodth of curiica . . . . , . 

Corneal index . . ' 

ilreadth of telaon 

Median of tclson (oxuiuding apiueH) . . 

The Indian example is registered as under 

(.1 1668/1 Ootavia Bay, Nanooury Harbour, Marine Survey, 22, 1 41 mm. 

Nioobars; 13 fathome. 23 Nov., 1022. 

Besid(\s the specimen now recorded, the species is known from two 
I'Ajimples only, a niahi and a female, collected by the Siboga K.’tpedition, 
one in tlicj Celebes Bea and the other in.the Huton Btraitw. Of the two 
.sp(*eimen8, the nuih'. shows some slight differences from the fiunalc, which 
is considered as the type. The Indian example agrees closely with the 
Sihoga female. 

Though Sijuilla indka lias a superficial similarity with the sjiccics in 
llu; twpu group of the genus, it differs from all the members of this group 
in a immbei of very well-marked characters. The total suppression of 
tiu; nuindibuliir palp, the presence of epipodiks on two legs only, and the 
possession of seven (or eight) teeth on the raptorial dactyl us clearly 
sejiarate tliis species from all its allies ; while tlic longer and more sharply- 
jioiiited rostrum, the different sljajie of the lateral processes of the 
thoracic somites and tlie uncommonly largo lobe on the. outer face of 
the longer spine of the bifurcate process of the uropod are all characters 
iliat arc not shared by any other species in this group. Besides these 
characters the absence of spines at the posterior extremities of tbe dorsal 
carinae on the first four abdominal somites is noteworthy. Within tlie 
^oup, Squilla Mica shows some resemblance to 8, toood-masoni Kemp 
in the, more or less, total suppression of the anterior part of the median 
Carina of the carapace, and the lateral processes of the free thoracic 
somites show a slight similarity to those of S. interrupta Kemp, but the 
differences enumerated above far outweigh these isolated points of 
resemblance. 8, Mica thus appears to be a species of v^ uncertain 
affinitieB. The total suppression of the mandibular palp, and the great 


‘11 mill. 
!»-7 mil). 
J O itiui. 
J-S inni. 
l'.‘{ mm. 
2'6 mm. 
386 
7‘2 mm. 
6'4 mm. 
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mluotion in the number of cpipodites on the thoracic legs are very 
remarkable characters of this species, in so fat as these characters are not 
found in any other species of the n&pa group. 

The only Indo-Pacihc species known^ to me that have epipodites 
present on the first two legs only are S. gibba Nobili, S, supplex Wood- 
Mason and S. Scorpio Latreillc (with its variety inmimik^ Kemp), 
and all these except Wood-Mason’s species are further characterised by 
the total absence of the mandibular palp. S. Mica also, as stated above, 
shows these characters, but there does not appear to be any close simi- 
• larity or afiinity between it and the species meniaoned above®. 

The facts stated above lend support to the opinion that Kemp and 
P expressed in 1921 regarding a reaction in the number of epipodites 
in the genus SquiUa* From an examination of the large collections 
preserved in the Indian Museum we were led to remark “ that a reduc- 
tion in the number of epipods has taken place in the genus SquiUa 
on several different occasions and that the character, though possessing 
a dciinite specific value, cannot be used as a guide to the affinities of the 
different forms. In tliis it resembles the mandibular palp, which 
appears and disappears throughout the genus, apparently without 
any regard to the affinities of the spiioics concerned.” 

Sqiiilla lirata Kemp and Chopra. 

1021. HmUi, Kemp ami Oliopra, Uec. Ind. XXil, pp. 3U3«307. 

Two fine female specimens of this apparently rare species are in the 
present collection. They were collected at Singapore by Mr. M. W. F. 
Twcedic, and have been presented to the Indian Museum by the Baffles 
Museum, Singapore. The spe 9 ies was described in 1921 from two 
examples only from Singapore, and does not appear to have been recorded 
so far from any other locality. The present specimens agree closely 
with the published descTiption, as also with the t 3 q)e- 8 pecimena preserved 
in the Indian Museum. 

The two specimens examined in 1921 differed from one another in 
the nature of the anb^ior bifurcation of the median carina of tlie carapace. 
In one example the whole of the carina from tlie mid-dorsal pit to the 
anterior margin of the carapace was bifurcated, but it was distinctly 
interrupted at the point of bifurcation ; in the other specimen the carina 
was entire, and was bifurcated for little more than half the distance 
between the dorsal pit and the anterior margin. In the two specimens 
now examined the carina is entire, there being no interruption at the 
point where it divides, but the bifurcation extends for the whole dis- 
tance from the mid-dorsal pit to the anterior end of the carapace. 

Ano^er point worth mentioning is that in the specimens described 
in 1921 the first two abdominal somites were found to have only three 


^Kemp and Chopra. Rw. Ind. Mw. XXll, p. 208 (1921). 

* Bigelow has recently described another apeoieB, B. mauianot ap. nov. in which only 
two pain of epipodites are present and the mandibular palp is also absent. This apeoics 
was taken in the Hawaiian group of islands in the Paoific, and does not appear to show 
any marked similarity or affinity to S. tiub'ca. For a description of this speoies see 
Bigelow, BvU» Mub, C'oiim. Barvard ItXXII, pp. 177*182 (1932). 

*Kemp and Chopra, Rec, Ind* Mub. XXll, p. 299 (1921). 
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carinae between the submedians, thus differing from examples of S. 
fntdtkarinata White, in which there are five such carinae. In the speci- 
mens now before me the position is slightly different. On the first 
somite there are three well-marked carinae between the submedians, 
as described before, but on either side of the middle one of these three, 
there is a short low carina on the posterior half of the segment. These 
low carinae are better developed on the second somite, where they extend 
on about the three-fourths of the dorsal surface, and though lower than 
the principal carinae are still quite sliarp and are distinctly seen. 

Apart from these minor differences the specimens agree in every 
respect with the types. 

0 1659/1 Siglap, Singapore. M. W. P. Twoedir, 2 ¥9, 73 ajul 74 mm. 

June, li»33. 

The species is so far known from Singapore only. 

Pieiidoiqiiilla dliata (Fabricius). 

1913. PatudoaquiUa etltoia, Kemp, Mm. Ind. Miut. IV, pp. iiH-KK), 

1932. Paeudogquilla cUiaia, BvioloWt Bull. Mwk. Cimp, XmL Jlnrmrd I.XXIl, 

pp. 162160. 

One specimen is referred to this species 

0 1660/1 Southorn Point, Outram 1 aland. Marine Surrey, I J, 22 mm. 

Andamana. 6.ii.l924. 

TJie specimen, though small and with a carapace length (excluding the 
rostrum) of only 4*2 ram., shows practically nil the characters of tlie adult. 
The submedian carinae on the tclson are, however, absent, and the 
r.opulatory organs appear to be aomewliat weakly develop(‘d. The 
teeth on the raptorial dactylus are quite large. The postero-latcral angle 
of the fourth abdominal somite bears a short, but distinct spine. In all 
otlu^r characters the specimen agrees exactly with Kemp’s descjription 
of tJi(! species. A smdl but distinct spine, as mentioned by Bigelow, 
can be seen on the distal end of the raptorial propodus. The pr(;sence 
of tliis spine has not been noticed by Kemp, but it is present in all tJie 
specimens in the Indian Museum collection. ^ 

The species has a wide range of distribution in the ludo-Pacafic 
and the Atlantic Oceans. 

Paeudotqinlla ocukta (Brull^). 

1913. PAdudosguiUa oevlata, Kemp, Mem, Ind, IV, pji. 102, 103. 

1921. PHudosquUla acukUa, Edmondtion, Ore, Ptvpm liiAhup Mva, YU, 
pp. 290-292. 

1926. 'PseudosquiUa oeulaia, Edmondsoo, BuU, Bishttp Mvs, XXVll, pp. 50, 60. 

1932. PmmdoaquiUa OGulaia, Bigelow, BftU, Muh. Otmp. Zool, Harvard LXXII, 

pp. 166.168. 

One specimen from the Maldive group of islands agrees closely with 
die published descriptions of the species, as also with the small and 
iomcwliat broken example from the Society Island in the Museum 
iollcction. 

C 1661/1 Reef on the north side of Fuladu Marine Survey, 1 <J, 42 mm. 

Island, Goifnrfehendu Atoll, I0.zii.192:i. 

Maldives. 
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The specimen has a carapace length of 10 mm. 

P. oculata, lihe the preceding species, is also known to live both in 
the Atlantic and the Indo-Pacifio Oceans. In the latter its range 
extends fi'om the Society Islands, Hawaii and Samoa to Mauritius on 
the western side. 


Gonodadylns glabrous Brooks. 

1913. (hmxxladylua gMirwat Kemp, Mtm. Ind. Mus. IV, pp. 1 97-169, pi. it, 
6g. 113. 

1932. GonodactyhagMrmUfWigelo^K BuU. Mua. Oomp. Znoi. narvard LXXII, 
pp. 127.135. 

Bigelow, in the paper cited above, gives a very detailed description 
of the species, mentioning a number of points that had been overlooked 
by most of the previous workers. The specimens of this species mentioned 
by Kemp, as also those now examined by me, agree with Bigelow’s 
account in almost every particular, though in a variable species the 
present, there are bound to be considerable differences of a minor impor- 
tance between specimens from diflercnt localities. The sexual dimor- 
phism, pointed out by Bigelow, is very clearly seen in the large number 
of specimens of both sexes that I have examined. In young examples 
the sculpturing of the sixth abdominal somite and of the tclson is similar 
in both sexes, but in specimens of about 40 mm. and over, one can almost 
invariably separate the two sexes by examining the keels on the telson 
and on the last abdominal somite. Another point that I have noticed 
is that wrhereas in young examples and in most of the female specimens 
examined all the six keels on the last abdominal somite and the three 
central keels on the telson end in spines, in large males generally these 
spines are missing. In the latter case in several specimens a careful 
examination reveals signs of the breaking off of the spines, but it is note- 
wortliy that this breaking off seems to take placje more often in the males 
than in the females. I have examined 68 large specimens from our 
collection with special reference to the presence or abseiKje of the.se 
spines, and they have yielded the following results • 

Out of 49 females examined 

30 had spines well developed, 

13 had spines present on some keels, broken or mis.sing on others, 
and 

6 had no spines. 

Out of 19 moles examined 

2 had spines well developed, 

4 had spines present on some keels, broken or missing on others, 
and 

13 had no spines. 

The uropods in G, glabrous present certain peculiar features, which 
have been fully described by Bigelow, ifhe specimens examined by 
me closely agree with Bigelow’s descriptiSi. The tip of the dacfylus of 
the raptorial claw is also as described and figured by Bigelow, though a 
breaknig off of the tip is noticeable in several instances. 

‘This paper contains a complete synonymy since the publication of Kemp's 
monograph. 
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The colour in comparatively fresh specimens is as described by 
Kemp. The minute spots on the telson, in addition to those on the 
sixth somite, that Bigelow has mentioned, are also clearly seen in a large 
number of the Indian examples. 

Gonodactyliia glabrous has a very wide range of distribution over 
the Indo-Pacifio area. Kemp and Bigelow have given a number of 
localities from which the speciSs lias been recorded. It is known to 
occur in the Mediterranean Sea also. The cadditional specimens now 
seen by me are mostly from localities already mentioned J>y Kemp. 

One female specimen from the Andamans is abnormal in so far as the 
median carina of the telson is much shorter than the others, the first 
submedian carinae are arched and converging posteriorly approximate 
toward one another in the median line, so as to partly encircle the median 
carina. The bifurcate process of the iiropod of one side in this example 
is also abnormal, as the spines are very short, and the lobe or tooth at 
the base of the outer spine is missing. This is perhaps a result of re- 
generation. The process of fc other side is quite normal. 

u 

Gonodactylus pulchellut Miers. 

1013. Oonodadylus fulcMUuSt Kemp, Mm. Ind. Mut. IV, pp. 177-170, pi. 
‘ x, (IgB. 117, 118. 

1021/ Gonodactylus pulehellust Kemp and Chopra, lice. Ind. Mus. XXI J, p. 311. 

1021. Omodar.tyhs pulehellust TaltcTsall, Joum. Linn. Soe. (Zooi.) XXXIV; 
pp. 364. 365. 

1026. Oonodaciyhts pulchellust Hansen, Siboga Kxped. Bcp. XXXV, p, 38. 

1920. Gonodactylus pukhellus, Hale, Trans. Roy. Soe. S. Australia LIT I, p. 34. 

With the help of the table given by Kemp ^ in 1916, G. pulcheUus 
can be easily distinguished from G. trispinosus, G. nefandus and other 
allied species, with which it has a very ^lose resemblance. I refer to 
this species a single specimen collected in the Nicobars in 1922. Even 
after immersion in spirit during all these years the dark patches of 
colour mentioned by Kemp in 1913 can be clearly made out. 

0 1^2/1 East coast of Camorta Island, Marine Survey, 1?, 34 mm. 
Nicobars. 23.X.1022. 

The species is known from a number of localities -in the Indo-Paoific 
region, from North Australia to East Africa. 

Gonodactyluf nefandiit Kemp. 

1013. Gonodactylus nefandus, Kemp, Mtm. Ind. Mus. IV, pp. 179, 180, pi. x, 
tgs. 110, 120. 

1021. Oonodadylus nefandus, Kemp and Chopra, Rec. Ind. Mus. XXII, p. 311. 

1026. Gonodactylus nefandus, Hansen, Siboga Kxp^. Rep. XXXV, p. 32. 

I refer to this secies two specimens that agree closely with Kemp’s 
type-specimens in the Indian Museum, 

C 1063/1 Nancoury Harbour, Nicobars : Marine Survey, 19» 33 mm. 

10*30 fathoms^ 10.zii.l022. 

C 1664/1 Ross Channel, Port Blair, Anda* S. W. Kemp, 1$, 28 mm. 
man Islands : 2*0 fayioins. March, 1921. 

* Kemp, Philippine Joum. 8ei. X, p. 186 (1016}. 

H 
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0. nefandus is known to occur commonly in the Andamans ; it has 
also been recorded from the Arakah coast, Malacca Straits, the Philippines 
(Kemp and Chopra), and a number of localities in the Indian Archipelago 
(Hansen). 

As stated by Kemp, the spirit specimens of Oonodactylus nefandus 
have no characteristic colouration, there being only a dark and incons- 
picuous mottling on the carapace and abdomen. Fresh examples, how- 
ever, appear to We a very striking colour. Dr. Kemp has described in 
his Station Book the colour of the specimen that he collected in the Ross 
Channel, Andamans (0 1664/1) as follows 

Carapace and abdomen dorsally mottled with brown and red 
on a pale ground, the brown mottling tending to form two transverse 
bars on carapace. Last somite and telson dull green. A white spot at 
base of central rostral spine. Antennular flagella red. Thoracic 
appendages bright red terminally, except raptorial claw, which is mottled 
at base, with white terminal segments. Uropods red at base, verging 
to sulphur yellow or orange yellow distally.” 

No trace of this colouring can now be seen on this specimen, only an 
inconspicuous mottling, chiefly on the abdominal somites, being left 
after long preservation in spirit. On the first abdominal somite a short 
and broad transverse band can be seen in this example, as also in a 
number of other specimens. 


Gonodactylus glaber ^ (Lonz). 

1913. Oonodaetylut glabert Kemp, Mem, Ind, Mus. IV, pp. 182, 183, pi. x, 
fig. 121. 

1916. Oonoda^ylue ghbett Kemp, rhilipfine Journ. Sci, X, p. 186. 

I refer to this rather rare species two specimens collected by the 
R. I. M. S. “ Investigator ” in the Nicobars. These agree closely with 
Kemp’s excellent and detailed description of the species, as also with 
nam^ examples in the Museum collection. The diflerences noticed by 
Kemp between his smaller and larger examples are seen in my speci- 
mens also. In the smaller example the antero-lateral borders of the 
carapace are less acute, the eye-stalks are proportionately longer, and 
the feeble corrugations on the margins of the lateral lobes on the dorsal 
surface of the telson, that Kemp noticed in the larger example examined 
by him, cannot be seen. 

The greatly reduced inner spine of the bifurcate process of the uropod 
is very characteristic of this species. The peduncular segment of the 
uropod terminates in a large dorsal spine, that overhangs the proximal 
part of the basal segment ; the latter also has a small spine on its outer 
distal angle. Further, the bosses on the telson have a very characteris- 
tic appearance, as also the notch near the posterior end of the outer 
margin of the raptorial dactylus. The inner edge of tiie daolylus is 
minutely serrate. 

^TatterwU'B Qmoiadyht glaber [Jown. Linn, Bee. (ZooL) XXXIV, p. 862 (1921)1 
ii loi inoladed in thii ijmonymr ; it to renlly 0 , gUbreue (Bcoo1!b). 
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0 1665/1 Oamorta Island (west of Jetty), Marine Survey, I A, 27 mm. 

Nioobars, 13.xii.l921. 

0 1666/1 Small Coral and Rook Reef on Marine Survey, I $, 18 mm. 

west side of Camorta, north of 3.iii.l922. 

entrance to Expedition Har- 
bour, Nioobars. 

The following measurements are taken from the two Nicobar speci- 
mens, and the large female examined by Kemp 



C 1665/1 

C 1066/1 

2690/7 

Total length of body 

27-0 

18-0 

260 

Length of carapace and roBtrnm 

8-3 

6-0 

7-7 

Length of carapace 

6-2 

3-5 

6-6 

Breadth of carapace 

.. 4-5 

30 

4-2 

Length of eye-stalk 

.. 2-4 

1-9 

2-3 

Length of telson 

.. 4-1 

2*4 

40 

Greatest breadth of telson . . 

6-0 

30 

4-6 


The smaller specimen from the Nicobars is more or less uniformly 
pale in colour, but the other example has brownish chromatophores 
scattered all over its surface, with a tendency, as mentioned by Kemp, 
to form bands or patches on the posterior part of the carapace, on the 
sixth and seventh thoracic, and on the first, fourth and fifth abdominal 
somites. 

The species has previously been recorded from the Andamans, Ceylon 
and Zanzibar. Kemp recorded it from the Philippines also, but the 
specimens from that locality differed so much from the Indian Museum 
examples that he had previously examined, that he had some doubts 
regarding the identity of the Philippine specimens. 




A STUDY OF THE FAUNA OF THE SALT LAKES, CALCUTTA. 

By B. B. Seymour Sewell, C.LE., M.A., Se.D., F.A.S.B., LmtemtO- 

Cohnel, IMA, late Dinelor, Zoological Survey of JnMa^ 

* I. Introduction and general account of the area 

The study of the fauna of the Salt Lakes and the Dcliaijj rejrM,„ of 
the Ganges has from time to time attracted the attention of isoologists 
in Calcutta, and sixty-four years ago StoJiczka (1869) gave an account 
of certain researches that he had made during the previous year or two. 
No systematic study of this region was, however, undertaken till' 
Annandale in 1907 commenced his studies of the “ Fauna of llrackisJi 
Tonds at Port Canning, Lower Bengal ” which wcjrc pu))lishe(l in tluj 
Riicofds of the Indian Museum in the next two years. 

In 1926 the Zoological Survey of India established a cani]), on the 
Kristopur Canal at the north end of the Salt Lakes, for a shr)rt ])enod 
for the purpose of investigating the fauna of this area and th (5 work was 
repeated in 1928. 

During the past few months, owing very largely to ih) groat curtail- 
lueiit in the field activities of the Survey rendered necessary by tlie 
ilrastic retrenchment tliat has been imposed on the Survjjy liy the (lov- 
erninent as part of their economy campaign, advantage has been iakem 
of the close proximity of these Salt Lakes to our Headquarters in the 
Indian Museum to study some of the problems presejited by the fauna 
of this area. 


The Geography of the Area. 

The Salt Lakes and their associated canal system are bounded on 
the west by the Hooghly River and are in direct communication with it 
by means of the Chitpore canal that leaves the Hooghly about two miles 
above Howrah Bridge. This canal after a course of about a mile bifur- 
cates into two, one branch running towards the south for about two 
miles before it turns east past Chingrighatta and runs to Dhappa Lock ; < 
the other branch runs first east and then south-east for about a mile 
and then again bifurcates, the main line of th« canal being continued 
towards the south-east to meet the Chingrighatta canal just north of 
Dhappa Lock ; the second branch is termed the Kristopur canal and 
rmu at first towards the north-east, but after a course of about two 
miles bends round and runs in a south-easterly direction for about six 
miles, finally turning southwards and entering the^amonghatta canal 
at right Angles about a mile oast of Bamonghatta Lock. Dhappa I^ock 
and Bamonghatta Lock am connected by the Central Lakjj channel, 
mto which the sewage and storm-water outflow from Calcutta is poured, 
and this channel continues past Bamonghatta Lock to join the Bidya- 
^an River, that at Port Canning becomes continuous with the Matla 
River. Running roughly from east to west across the southern side 
of the Salt Lake area is Tolly’s Nullah that connects the Hooghly and 
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Bidyadtari rivora, leaving the former about two mks below Howrah 
Bridge and entering the latter about four miles below Bamonghatta 



TBXT-¥ia. 1.— Plan of Calcutta and its environment showing tho^localitioB in wliich 
coUootions were made. 


Lock. About three miles below the entrance of Tolly’s Nullah into 
the Bidyadhari River a branch from the latter takes off and runs south ,* 
this branch is known as the Piali River or Piali naddi. Alongside 
most of the canals and separated from them by banks of varying height, 
occasionally perforated by sluice-gates, are wide expanses of water 
forming the Lakes proper and connected with these lakes are numerous 
smaller pools and creeks that at some time of the year are directly con- 
nected with the rest of the expanse of water or with the canals but that 
during the dry season become isolated and, finally, in the majority of 
instances completely dry up. The level of the water in the canals is 
carefully maintained by means of the locks in order that they, may 
servo as high ways for water-borne traffic. To the south of the canal 
system lies a wide expanse of low-lying country that during the rains is 
flooded with water that is slightly bracldsh, and this area w for the most 
part utilised for the growing of a particular variety of rice. As these 
areas dry up”during"the hot season the surface mud gradually hardens 
and becomes covered with a fine white salt deposit ; and eventually 
it cracks into numerous separate blocks. . 

For several years past there has been a steady change in the condi- 
tions Axiating in and the* general character of some of the rivers in Lowr 
Bengal, and those changes have had a profound effect on the Salt Lakes 
and the associated streams and thus indirectly on the general chaiaotet 
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of the fauna of certain areas. For our knowledge of the river changes 
we are indebted largely to Mr. A. N. Banerjoe (1931), the Biver Sur- 
veyor to the Corporation of Calcutta, wlio has rewntly compiled an 
account of these changes. The chief changes, with which we are con- 
cerned in our study of the Salt Lakes and their fauna, are those that 
affect the rivers of the Matla Series, especially those of the Central 
Lake Channel and the Bidyadhari Kiver, and to a loss extent those 
that affect the Piali and Matla Rivers on the south and sontli-east and 
the Hooghly River on the west. 

The Bidyadhari River “is fed by tides of two important rivers, 
viz., the Pia-li and the Matla, the former joining the Bidyadhari about 
five miles below Shamookpota, and the latter, which may be called 
the outfall of tlie Bidyatlhari, below Port Canning ’’ (Banerjoe, p. 7). 
The upper reaches of the Bidyadhari river commence at Dliappa Jjock, 
that at one time formed the connection between the Salt Lake Canal 
system and the Central Lake Channel. R<^garding the (haiigos that 
have taken place in the past in this region Bancrjee gives a series of 
figures of the range of the tide at Dhappa in tlie dry season, commenc- 
ing as far back as 1830 ; 1 have tabulated tJicse iigures below : - - 


Yoar. 

Range of Tide. 

High water. 

liOW water. 

]S»0 .... 

2-63 ft. 

1‘60 (avomgft) 

—1*25 (minimum). 

ISC5 .... 

4 07 ., 

4-90 „ 

- 4:10 „ 

J881 ♦ . . . 

110 

7-40 (maximum) 

■ 300 

J80i .... 

12*ri8 „ 

8-75 


1920 .... 

„ 

0'17 „ 

0-83 „ 


* In this yuar Dhappa fjock was construistcil. 


As the above figures clearly show, there was a steady increase in the 
amplitude of the tide up to 1901, but sliortly after this date there was a 
tiecrease, that was duo in the main to the rise in the height of low water. 
Banerjeo (p. 8) goes on to point out that “ the jiresent-day condi- 
tion of the tide is totally different. The tidal impulse is steadily reced- 
ing off the upper reaches of the Bidyadhari and during neap twles the 
tidal impulse does not even roach up to Bamonghatta now-a-days.’* 
lie further states that “the Bidya(lhari generally carries fine sand 
and us such its section, according to some authorities should be narrow 
.and deep and should approach more closely the section of those carry- 
ing clear water, The river lost this characteristic in al)oui the year 
. 1904“. These changes are attributed to the silting up of the rivers and 
canals, and an attempt was made to counteract the gradual silting up 
of the river and especially of the upper reaches and the Central lake 
oliannel by dredging, but it was found that the process of silting was so 
rapid that the dredger was unable to keep pace with it and the attempt 
was given up. The final effect of the silting is very clearly soon in its 
effect on navigation. “ The Bidyadhari formed a part of the inner and 
outer boat routes for a long time. Although the first roach of the 
Central Lake Channel and the Bidyadhari between Dhappa and Sha- 
mookpota was not navigable by boats of heavy drafts, yet boats of all 

i2 
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drafts could ply the Bidyadhari at high water upto the year 1915. 
Now-a-days only boats of 6* to one foot drafts can come up to the Bhappa 
Lock and that only during hi^ spring tides of monsoons (loc, oU., 
p. 11). Since this was written an earth * bund ’ has been constructed 
across the channel just to the south of Dhappa Lock, so that this is now 
useless and is rapidly silting up. 

A study of both the Fiali River and the Matla River indicates that 
here too wo can trace the slow progress of deterioration’. Banerie(» 
{loc. cU.f p. 14) remarks “ very little is known about the past history 
of the Fiali, but there is no doubt about the fact that the river is dete- 
riorating and that several shoals have formed, which were not in existence 
before. The rise of high and low water lines, though slow, is steady. 
The river presents a flat “ U ” section almost throughout its length 
and the bed consists of fine sands with occasional hard lumps of blue 
clay, the typical soil of the Sundarbans”. One of the causes of this 
deterioration is said to be the artificial interference caused by the con- 
struction of the Fiali Bridge : the choking effect of this bridge has 
been very clearly demonstrated by the fact that there is frequently an 
afflux of more than 14 inches within a length of 1,000 feet near the 
bridge, and the scouring depression below the bridge is over 50 feet at 
low water against 5 to 10 feet at 1,600 feet up or down the bridge”. 
Banerjce concludes that ** The river being embanked on both sides has 
no available natural spill area for it, and, therefore, depends for its 
conservancy partly on its own reservoir capacity and partly on th(s 
Bidyadhari, which Ixjing situated at its head-end provides a good spill 
area for it. It is, therefore, very probable that the upper portion of 
the Fiali river will die as soon as ^e Bidyadhari is dead ” {loc. cit.f 
p. 13). 

The Matla River is a tidal creek that runs up from the sea as far as 
Fort Canning and ” now-a-days it is no longer a river mouth and is 
mainly kept open by the ebb and flow of the tides. The Central Lake 
Channel and the Bidyadhari are practically dependent for their con- 
servancy on the tides of the Matla and Fiali rivers ” {loc. cit.y p. 15). 
The first survey of the Matla river was made in 1839 and since then it 
has been resurveyed in 1855 and in 1862-63 ; up to this date there 
appears to have been little or no change, but still more recently in 1913 
sections taken in the vicinity of Fort Canning show that deterioration 
has set in, the tidal range has increased from 12 feet to about 21 feet 
within the last 60 years and the Government embankments are now 
8 feet high against ** slight embankments ” on the banks of the Matla 
in 1853. 

On the western side of the Salt Lake area the Hoogly River is the 
most important water-way. Banerjee notes that, ** as appears from the 
past history of the river, it showed signs of severe deterioration in or 
about the year 1880, when i^as suggested to excavate a channel from 
the port of Calcutta to the Channel Creek, a distance of 47 miles, or, 
as an alternative, to improve the river Matla for the purpose of the 
navigation of sea-going vessels and abandon the Hooghly in favour of the 
former estuary for serving the port of Calcutta/’ ^e intake of the 
river water for the purpose of supplying filtered wafer to Ihe ci^ of 
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Calcutta is situated at Palta, a distance of 14 miles above Ilowrali 
Bridge and is said to be at a distance of fifteen miles above the region 
of salinity. At a distance of some two miles below Howrah Bridge and, 
therefore, close to the region of salinity, though apparently still within 
the area of fresh water, Tolly’s Nullah takes off from the llooghly river 
and runs eastwards across to the Bidyadhari river, which it enters 
in the vicinity of Shamookpota. It has been stated that the western 
part of the Nullah represents the old course of the Gauges and it is some- 
times referred to as the Adi-Oanga ; the canal cut by Tolly in 1775- 
77 connected two natural channels and it was hoped that it would servo 
as a water-way for river craft' between the Bidyadhari and the Hooghly, 
thus rendering unnecessary the long detour through the Sundarbans. 
Unfortunately, owing to the meeting of the tides from op^wsite ends 
of the Nullah there has been continual silting up of the channel and 
the construction of a sluice near Shamookpota to counteract this by 
regulating the flow of water has only resulted in further injury to the 
Bidyadhari River. 

Mucli of this process of deterioration is probably the natural result 
of the formation and subsequent sea-ward extension of the deltaic area 
at the mouths of the Ganges and Brahmaputra Rivers, but theiii are 
certain subsidiary causes that have been operative in the particular 
area under discussion. One of the§e causes is the construction of vari- 
ous engineering works, such as bridges, canals, etc., that have interfer- 
ed with the free flow of water. Another cause is the deposition of silt 
that is carried up the rivers and streams during the flocxl tide and is 
deposited at slack water ; the effect of such silting is very clearly shown 
by the observations on the Bidyadhari River, which are quoted by 
Banerjee {loc. cit.. Appendix 1, p. 8). ** The section close to and just 
below Bamonghatta shows very clearly what has been going on since 
1883, as given below : — 


Yolir. 

Lowest below M. 8. L. 

Rise. 

1883 

190i 

--<59'60 feet 
-29-7 

1 bin ft. per annum 

1912 

-120 

2-21 


The rate of silting is, therefore, doubled since 1904. The total 
deposit of silt in the last 30 years amounts to 53*7 feet.” The immediate 
cause of this deposition is ascribed, at any rate in part, to “ the method 
of fish culture in the Salt Lakes ; at the present day water Ls fed into 
and drained from these fisheries only occasionally during the year. 
Most of the spill channels are kept closed with cross dams, so that the 
water in the river is almost entirely prevented from spilling in the 

lakes If the free spill had not been cut off a vast volume of water 

would return on the ebb tide and would prevent the deterioration of the 
river advancing at so rapid a rate. Another cause is the reclamation 
of the Salt Lakes for paddy cultivation, which reduces the area of the 
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Tlio chief zoological interest in a brackish-watcr area such as that 
under consideration lies in the fact that it forms one of the main high- 
ways by which certain constituent elements of the marine fauna of the 
Indian Sc^is can encroach on and finally establish themselves in 
fresh water. Researches in other parts of the world have shown con- 
clusively that tliis penetration of marine organisms into fresh water is 
steadily going on and especially so in those areas where large rivers enter 
the sea through a deltaic area. Among the best known regions of this 
t 3 rpe are the estuarine regions of the great Amazon River of South 
America and the Congo River of Africa that open into the Atlantic 
Ocean ; the Yangtsc-Kiang River of China that opens into the Pacific 
Ocean ; and, finally, the combined estuary of the Ganges and Brahma- 
putra Rivers that opens through the Gangotic Delta into the Indian 
Ocean. It seems possible that one predisposing factor in the gradual 
penetration of marine forms into fresh water is to bo found in the general 
conditions that prevail around the mouths of these large rivers in tropical 
or temperate areas. The continuous outfiow of large quantities of fresh 
water into the sea, and especially into an area such as the Bay of Bengal 
which is surrounded by extensive coastal barriers on three sides, 
necessarily results in a very considerable lowering of the salinity of 
the surface water, especially at the head of the Bay, down to a depth 
of as much as DO fathoms, while in and just after the rainy season in the 
vicinity of the estuary itself the salinity of the surface-water may be 
as low as 1020. Tlius all the inhabitants of such a coastal region must 
at certain periods of the year bo able to withstand such a drastic change 
in tluur surroundings that a further changes into brackish-water such as 
that found in the pools at Port Canning, in which the water varies from 
1020 during the hot weather period of the year to 1012 at or soon after 
the end of the rainy season, is more easily borne than would bo the 
case were these animals not already to some (extent acclimatised. 

Another possible factor is the great inci'case in the available food 
supply that is found in the I'cgion of such estuaries. The flow of the 
river brings down with it great quantities of vegetable d6bris and detri- 
tus, that are available as a source of food, and at the same time largo 
quantities of nutrient salts, derived from the land, are poured out into 
the sea and result in a very largo increase in the Diatom flora, that 
in turn also serves as a food supply for the smaller marine organisms. 
In this connection it is interesting to note the account of the flora of the 
Salt Lakes given by Biswas (1927) and another of the algal flora of the 
Chilka Lake by the same author (1932). In this latter account Biswas 
notes that the cryptogamic flora, consisting in the main of algae, is 
to bo found “ growing luxuriantly and profusely on rocks, boulders and 
pebbles on the fore-shore, on the leaves and stems of submerged plants”, 
and he further calls attention to the fact that in many , instances there 
appears to be a very close association between certain animals and this 
algal flora. 

Murray (1908) has pointed out that ** it is a well known fact that the 
clayey matter wluch is carried to the ocean by rivers is nearly all pre- 
cipitated to the bottom on contact with the salt-water, but a small 
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quantity of siliceo^ matter is apparently still rofcaiiied in salt water of 
relatively low salinity. Diatoms ami Radiolaria, the sludls ami skeletons 
of which are chiefly composed of silica, flourish in the surface waters 
of the ocean where there is reason to believe clayey matter is more 
abundant than elsewhere. ......In tlm tropical Indian and Pacific 

Oceans, where the greatest rainfall occurs and Avhcrc much detrital 
matter is carried into the ocean from the land ; ami off the mouths ot 
great rivers both in tho tropics and elsewhere, tliere is a great ilcvcfiop- 
moiit of silica-secreting organisms in the surface waters”. In tjou- 
sequence of these natural conditions there is a very ricli and varied 
fauna in tho estuarine regions of the tropics, and as Annaiidale (1922) 
has pointed out “ wo find not only a fairly large fauna of brackish-water 
wJiich cannot bo regarded either as strictly marine or as strictly 
Iluviatile, but also considerable number of marine types that have 
established themselves permanently in fresli water far above tlu^ influence 
of [lie tides”. In this paper Aniiaudale has given an extremely iuUnjst- 
ing account of the curyhaline fauna of the brackisli- water or deltaic 
rc'gioii of the Ganges and ho points out that the “Deltaic tract is 
tifial, even in places where tho water is practically fresh, and is iidiabit- 
cd mainly by animals of marine origin”. 

^Vith regard to the majority of the various grouj)M of the afiimal 
kiiig<lom that arc jxiprosented in the deltuic fauna there is little to achl 
to the account that Aiinandalo has givtm. Scatt(u:ed throughout the 
l{ei)oits on the Fauna of tho (Jhilka Lake (Mem. Ind. Mm.^ Vol. V, 
1915-21) ar(j numerous references by various authors to tho fauna of 
tiu} Gangctic Delta, and Atinandalo and Kemp in their introduction 
(loc. cit., p. 15) point out that in tliis locality “ there is also a marked 
I'aunistie clcnicnt that appeal's to have originated actually in (jstuarics 
or backwat(!rs subject to groat changes of salinity and tcmi)oratur<5. 
Tills element is also W’cil represented in the (j}ang(jtic Delta and in 
lagoons on both coasts of Peninsular India ”. They furtJier add that 
“ |)«‘jhaj)s the most striking feature of the biology of tho permanent 
residents in the Lake is the extraordinary power of individual adapta 
bility to physical changtjs in environment that most of tJiem jmssess. 
It H(.«ems strange to find a Rhizostomous mcdihsa or an O.yystome crab 
living in lacustrine conditions, but it is ovt)n more nmiarkabhj that 
individuals of such forms are able to flourish at one s()ason in fresh water 
and at another in salt water”. 

For convenience of reference I liave given below such lists of species 
ill tho various animal groups that are known to occur in tho Gaiigetic 
Delta as I liavo been able to coUato. 

Several sjiccies of fresh water sponges ajipear to have boon able to 
accustom thomsclves to life in brackish-water and Auiiandale (1911) 
mentions tho following as having been found in tho brackish-water 
pools at Port Canning and in the Salt Lakes ; — 

SpongiUa houslria subsp. reticulata. 

SpongiUa alba var. bengdlensis. 

SpongiUa craleriformis. 

In addition SponMUa cartcri is at the present day common in those 
1101141 of the Salt L^es that lie to the north and east of the Kiistopur 
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canal. Annandale (1922) lias also recorded the presence of **tlic 
cosmopolitan parasite Cliona vastifica, which is not unco^on in 
oyster-shells in the lower part of the Delta**, 

Among the Coelentorata Annandale (1915, p. 69 ; 1922, p. 147) 
records the occurrence of the following forms:— 

Dicycbcoryne filamenMa, 

AnnuleUa gemmata. 

Asenai/Ua piscatoria. 

Bimeriafiuminalia. 

DMumene achillerianum, 

Pelocoetea exul. 

Phytocoetes gangelicua. 

Campanulina ceylonenaia, 

Acromitua rabanchatu. 

Virguhria sp. 

The last species has since been identified by Abdul Hamid (1931) 
as V. gradllima. In the great majority of species the evidence indlcatos 
that they are able to withstand changes of specific gravity that have a 
range from 1000 to 1025*75 ; Pelocoetea exul has been taken in water 
having a specific gravity ranging from 1005 to 1010 and Dicydocoryne 
filamenMa in water having a specific gravity of 1015. 

In the Polyzoa Annandale (1915) has recorded the occurrence of 
seven species from brackish-water in the Gangetic Delta, namely : - 
Metnbranipora bengdknaia. 

Membranipora hippojma, 

Victorella bengalenais, 

Bowerhankia caudata. 

Loxoaomatoidea colonialia. 

Barentaia gracilia, 

Alcyonidium mytili. 

This last species was taken attached to a Sea-snake (Enhydrim 
vedakadien) at Diamond Harbour on the Hooghly river. 

TheAnnelida have been reported on by Southern (1921) and Fauvel 
(1932), who have dealt with the Polychaeta ; and Harding (192(^) and 
Kaburakl (1921) have described the Leeches. In the former grou]). 
seventeen species arc now known to inhabit the delta, namely : — 
Math hengaknaia, 

Sfio bengalenaia, 

Eteone barantollae, 

Lycaatia indica. 

Nereia ghndicincta. 

Nereia chingrighaUenaia, 

Nereia. erkognatha, 

Nereia cavifrona. 

Dendronereia aeatuarina, 

Dendronereia heteropoda. 

Pdydora {Carazzia) hempi, 

Nephthya oUgobranchia, 

BarantdUa acndpta. 
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SabeUaria spinulosa Var. akocki. 

SabeUaria pectinata. 

Mastobranchus indicus^ 

PotamiUa leptochaeta. 

In tho Oligoohaeta tho only refcreiico that I «aii find to any aquatic 
form is to BrancMura sowerbyi, that was taken together with Lycastis 
indka in the Belliaghatta Canal near Calcutta. 

Among the Hirudinea Plaeobdella emydae occurs in tho area under 
review. A single Echiuroid, namely, Tlmlmseina hranchiorhynchus^ has 
been recorded by Annandalc and Kemp (1915) from the Canal System 
of the Salt Lakes. Von Linstow (1907) has described a Ncimatode, 
Oneholaimus indicuSy from brackish-water in Port Canning. 

In tho Arthropoda examples of the King Crab, Careimscorpim 
rotundicauday are to be found well up the river Hooghly and eveji in 
water that is actually fresh. In the Entomostraca (iiirney (1906, 1907) 
has recorded tho presence of tho following species - 

Copepoda. 

Mesocyclops (Mesotyydops) kuckarti. 

Cladocera. 

Ceriodaphnia rigaudi. 

and Annandale has reported the presence in braekish-water tanks at 
Port Canning of the Cirripedes 

Balanus amphitrite. 

Bahnus patellaris. 

Chthamalus stdlalus. 

Two species of Amphipoda have been taken in tho Ganges and tho 
surrounding deltaic region, namely Ampdimi pusilla and Qmdrivmo 
bengaknsis. The presence of tho former is a matter of some consider- 
able surprise, since it was originally dos(;ribed from tho deep watiirs 
of the Arctic seas {Me Chilton, 1921). Two species of Mysids have 
been recorded by Tattorsall from the Salt Lakes and the Gangctic ebdta, 
namely, Potamomysis assimilis and Mesopodopsis orimlaUs. 

As regards tho Decapod Crustacea do Man (1908) has identified tlie 
following species from brackisli-watcr pools at Port Cainiing; 

Scylla serrata. 

Tympanomerus stapktoni. 

Pachygrapsus propinqutis. 

Varum Utterata. 

Metaplax dentipes. 

Leanckr sp. 

Palaemon (Eupdlaemon) lamarrei. 

Palaemon sp. 

* T. hranehiorhynchiia is not a purely brackiBh-walcr species ; a large number of 
specimens of this interesting form were collected by Dr. F. H. Gravely from the mud- 
flats at Chi^ipoie, Orissarin 1917, and a specimen without proboscis in 1910; vide 
Frashad Rec. Ind. Mus, XVI, p. 399 (1919). Annandale proposed tho new generic 
name Anelauorhynchut for this interesting gronp of species of Thalasmna (Annandale, 
1922. p. 148). Sator. 
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Caradina sp. 

Caradina propbiqua, 

Caradina niloiica vur. bcngalcnsis. 

Kiijup (1915, 1917) reports that the following species arc known from 
brackisli- water of tlic dangctic Delta : — 

Pachygraptius ftopinquus. 

Varuna liUerata. 

Scylkb serrata. 

Neptunus pehigicus. 

Clibanarius padavensis, 

PaUiemon mirabilis. 

Pcmicus carinains. 

Penaeus indicus. 

Penaeopsis monoceros. 

, Peruicpsis brevicomis. 

Paraj)cnaeopsis sculptilis. 

Examples of the genera MetapUix and Hymmmis aro common in 
tlio Delta. Alcoek (1895-1900) has recordtsd the occurrence of llytneni- 
CU8 wood-masoni and II. imehoides from Port Caiining and Mciaplax 
intennedia and M. crenuhla from the Sundarbans and the mouth of 
the Ganges. In additioji he records the following species from the 
Gangotic Delta and the moutli of the llooghly river ; — 

Dodea ovis. 

Doclea japimica. 

Doclca gracilipes. 

Doclea letraptera. 

Calappa hplm. 

MaluUi victor. 

Matuta lunaris. 

Leucosia craniohris. 

Philyra globosa. 

Philyra ghbulosa. 

Arcania saptemspinosa. 

Donppe facchim. 

Scylla serrata. 

Oharybdis (Goniohellenui) ornata. 

Gonchoecetes arlificiosus. 

Pinnoteres mactricola (from Mactra violaccdS. 

Metapograpsus inessor. 

ByxidognaiJm fluviatilis. 

Sesarma tetragonum. 

Metasesarma rousseauxii. 

To this list may be added a species of Oehsmus, probably Qelasi* 
mus annutifcSi that has succeeded in establishing itself in a colony on 
the left bank of the Hooghly river at Diamond Harbour. Annandalo 
(1922, p. 151) has pointed out that “ the greater number of the euryha- 
line crabs belong to the family Grapsidao and to such genera as iSe- 
soma, Fofttna, Qrapsus and Ptychognatkus Next to ^e Gxapsidae 
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in point of numbers come the Ocypodidao, most of which Ijeloiig to the 
subfamily Scopimerinae.” In tliis subfamily Tympamnicrus siaplvtoni 
is very common on the banks of the Hooghly river at Calcutta.^ Among 
freshwater species Palamon himrrei is common in both fresh ami 
slightly braclash water ; Palaemon rudis is not unknown in the vicinity 
of Calcutta and P. mirabilis also occurs in th(i livers of the delta. 
Lemvder styliferuSf L, tenuipes and L, fluminicola are all known from 
tJic area. Of these throe species Annandale remarks that “ L. tenuipes 
is distinguished from the others by the extreme length and tenuity of 
its walking legs, which arc no longer capable of supporting it on the 
bottom, but have apparently assumed the function of tactile oigans. 
This species and L. stylifmis are anadromoiis, but do not migrate inland 
beyond the limits of brackish water. L. fluminicola on tins other hand 
is equally at home in fresh and in brackish water and is common well 
above the upper extremity of the delta.*’ Caridina nilotica and Caro- 
dina propinqua are common in the vicinity of Calcutta. 

In their account of the Mollusca of the Chilka Lake, Annandale and 
Kemp (191G) record the iircsoncc in the Gangetic Delta of tliu following 
species : — 

Nassa denegabilis, 

Nassa orissaensis, 

Ilydrobia (Belgrandla) myliacca, 

SUmthyra bUinfordiana, 

Modioh uffdulaia, 

Ckinentia annandalei, 

Cut^pidaria annaiidald. 

Of these tho first two and the. fifth are known to be able to live in 
water the spiudfic gravity of wdihdi may range from 1000 to 102fi'rj. 
rre.st(m (1915) has reported on a small collection of molluscs that was 
made in the Salt Lake Canal system near Chingrighatta, and in addi- 
tion to the 8i)e.<;ie8 mentioned above ho records die occurreiicc of ■ 

Nassa fossae. 

Tiara (Siriatdla) lubercuhia {^-MeUmoidcs hiberculiUus), 

Tiara {Tarcbia) lineata {^Melanoidcs lineutus). 

Iravadia princeps. 

Assiminea francesiae, 

Seplaria crepidularia, 

Septaria depressa. 

Brachydontes emarginata. 

Sirudia jukes-bromiiana, 

Cyrena bengalensis, 

Macoma gubemaculum, 

Anatina induta. 


* Two other records of tho family Sconomerlnoe from the C.angetic Delta, ilial have 
esoapecl tho author, aro DotiUopais bravitania (do Man) and TywpauoMcrus tjangtima 
Kemp (fide Kemp, S.— iiec. Ind, Mua. XVI, pp. 33B. 347, 1019). Mttcrophlh’jlmvs tescht 
Komi was described f«m a si^oimen coHeJ^l at Port Canning ; the secies js a^o 
known from the Arakaa Coast and Mergni (wde Kemi), op. ett., pp. 30J-d04). mttvr. 
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Annaudale and Prashad (1919) have still further increased our 
knowledge of the Molluscan fauna of the Delta and added the follow- 
ing species to the lists of those known from this region : — 

Dosiia cornucopia. 

Dostia depressa. 

Dosiia phUyconcha. 

Littorina melanostoma. 

LiUorirM sMntermedia. 

Littorina ddicatula. 

Stenothyra echinata. 

Stenothyra soluta. 

BitUndla miliacea. 

Assiminea brevicula, 

Assiminea beddomiana. 

Melania (Mainwaringia) paludomidea. 

Nassa ennurensis. 

Nassa ennurensis var. depauperata. 

Ringioula caeca. 

Auricularia aurisfudae. 

Auricuhria gangetica. 

Auricularia translucens. 

Stenothyra deltas. 

True marine forms, such as 
Pyrazus palusiris, 

Polamides (TeUscopium) tdescopium, 
make their way up the Hooghly and other branches of the Gauges, and 
among the truly fresh water species that have been taken in the deltaic 
area and the Salt Lakes are the following 
Amnkola orcula. 

Mehnoides tuherculatus. 

Melanoides scabfus. 

Melanoides lineatus. 

Pila glcbosa. 

Viviparus bengalensis. 

Limnaea ovalis, 

Limnaea luteola. 

Indoplanorbis eanistus. 

As long ago as 1869 Stoliezka recorded the presence in the deltaic 
region of four species of Onchidiumf namely 
Onchidium typhac. 

Onohidivm ^idum, 

Onchidium Ugrinum. 

Onchidium tenerum. 

Eliot (1916) has recorded a single Nudibranch, Cuthona onnan- 
dedei. 

It must not be supposed that the whole of this fauna is to be found 
at any one place in the Gangetic Delta or even that such species as are 
found in a given area at one time will be found there on a subsequent 
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occasion. I have alioady sufficiently indicated the great changes that 
are continually j^ing on in this region and these changes have a pro- 
found effect on tie fauna, while seasonal changes may caiiao the appear- 
ance or disappearance of species in the course of a few weeks. This is 
naxtioularly well exemplified in the behaviour of Campanulina ccylo^ 
Lnsis, of which Annandale (1922, p. 152) writes “ Every year the lock- 
eatcs of a certain canal on the outskirts of Calcutta are 'Opened about 
April and water flows in from creeks of brackish water in the. delta. 
Shortly afterwards the water having at the time a specilic gravity of 
about 1008*5 at 15°C., becomes alive with the medusae of this Hydro- 
zoon, while the minute Hydroid is to bo found on every submt^rgetl 
brick or pile in the canal. Both generations Tcmain abundant until 
the rainy season commences in June or July. Then the s])ecific giavity 
of the water sinks rapidly. As it does so the medusae and hydreuMs 
become scarcer. They finally disappear when it falls to about lOOG-0.” 

1 give below a note that my colleague Dr. Chopra has kindly written 
on the general features of the Salt Lake area in whidi he and some other 
members of ^e Zoological Survey of India were working in 1925 and 
1928. 


Sof/ie Observaiions on the SaU-%mter Lakes nem Calcutki. 

“ A small party of the Zoological Survey of India, consisting of ])r. 
11. Srinivasa Rao, Mr. Mohammad Sharif and myself was sent out in 
May, 1926, to take preliminary observatioiw at one end of the Salt- 
water Lakes. A camp was established at Dakhindari at the north end 
of the Lakes and a preliminary survey, lasting over a fortnight, was 
carried out. Some further work was also done in February, 1928, by 
Dr. H. S. Pruthi and myself. 

At the time of our visit, the Lake at the north end consisted of a 
vast stretch of shallow water, with a navigation canal, the Kristopur 
canal, running along the north and north-east. Though the canal had 
high embankments along both the banks and had no direct connection 
with the Lake, the latter was no doubt indirectly connected with some 
creeks of the Kooghly, or some other branch of the river, for the water 
in the Lake showed a distinct rise and fall with the tidal changes. It 
was also distinctly, though slightly, brackish in taste. [Water-samples 
were obtained to measure salinity, etc., and the results obtained have 
been published by Biswas (1932)]. , . i 

The bottom of the Lake consisted of a black, soft mud, in places 
forming a bed of considerable thickness. The water at the time of our 
visit was rather shallow, the depth being nowhere greater than a foot 
or 18 inches. There was a thick growth of algae, especially near the 
edges. The shallowness of the water, coupled with the great abundance 
of soft ooze-like mud made the work of investigating tlie outlying parts 
of the Lake rather difficult. 

The one great fact that foiced itself on our nolice was the 8^®* 
abundance of individuals of most of the species living in the 
The number of species collected by our party was rather small, u 
moat of these species were represented by countless numbers. e 
Lakes are rich feeding grounds and appear to be a preserve of a 
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comparatively few species that have succeeded in establishing themselves 
in its trying and changing conditions. Thus we saw the Qastropods, 
Mdanoidea sp., in the mud at the bottom of the Lake, and empty 
shells of the same scattered about on the shores everywhere in large 
quantities. Another Gastropod, Stenotkyra sp., was also found in 
&irly largo numbers in company with Mdanotdes in the bottom mud. 
Similarly the. Grapsid crab Varuna UUerata was extremely common in 
this part of the Lake, living under half-dried mud, and ite holes could 
also bo seen on the soft shores in many places. Excepting for the 
Portimid ScyUa serrata, which was quite scarce at the time of our visit, 
Varuna UUerata was practically the only crab collected by our party, 
but it ocourrod in amazingly largo numbers. The prawn Pahemon 
latnarrei was also common and its young ones, mixed with examples of 
Caridina nihlica were often colleotcd in the plankton. In the same 
way the Mysid, Mesopodopsis orientalis (Tattorsall), was seen swimming 
in vast shoals and every haul of the tow-net brought up large quantities 
of this. Smaller shoals of another mysid, Potamomtjsis assmilis, were 
also seen oc<jasionally. An aotiuian, Phyocoetes gangeticus, was collect- 
ed in largo numbers in localised patches opposite Kristopur. 

The canal a few yards to the north of the Lake had a fauna con- 
siderably different from that of the Lake itself. Hero the current is 
directly connected with the main channel of the river and tlio level of 
the water, which is considerably higher than that in the Lake, is con- 
trolled by locks for purposes of navigation. The bottom, at tlie time 
of our visit, consisted of a hard sticky clay, but was considerably loss 
muddy than that of the Lake. Here the Bivalve Modioh striatulus 
was found living at the bottom in vast numbers, mixed with com- 
paratively fewer examples of another Lamollibranch, Cuspidariasp. 

Very few living MeUimides were collected in the canal, thouji 
they were extremely abundant in the Lake a few yards away. Another 
Gastropod, Nassa sp., was mot with in the canal, but in comparative- 
ly small numbers. Living in the company of these molluscs at the 
bottom of the canal a long-stalked actinian was dredged out in large 
numbers and Polychaetc worms were also quite common in this habitat. 
A small medusa, Gampanulina ceylonensis, was found in the canal in 
such large numbers that a small tow-net kept in the water for a minute 
or so was always brought \ip containing a largo quantity of a jelly-like 
substance that was a more or loss pure culture of this medusa. Though 
this medusa was extremely abim(knt in May, 1926, I do not remember 
having collected any individuals at the time of our second visit in Feb- 
ruary, 1928. The crab Varuna was common hero also and was found 
^^0 banks, but Palaemon hmarrei did not appear 
to be as common in the canal as it was in the Lake. Caridina nilotica 
appeared to be the predominant form here, as also another Palaemony 
probably undoscribed so far. The Mysid Mceopodopm was collected 
in the canal also, but in much smaller quantities.” 

The Sdiniiy of the Water. 


No systematic examination of the speoifio gravity and salinity of the 
water in the Salt Lakes and the associated canals and pools has been 
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oarriod out, thoug^ from time to time certain observiitioiis have been 
made on this subject. 

Stoliozka (1869) had a sample of water from certain ponds at Pert 
Canning analysed and the result showed n salinity of J2-87 per ihille. 
Aniuindale (1907) also examined the salinity of the water of the pools 
during his researches on the fauna of Port Caiming and he found tlu! 
salinity to vary from 12*13 per mille at the end of the rainy season to 
20-22-23-16 in the month of March, at which time the water of the <?flgo 
of the Matla river at Port Caiming possessed a salinity of 25-irj. in 
the rainy season the water in the pools according to Stolic-zka beoanie 
absolutely fresh. 

From time to time observations have been carried out on the salinity 
of the water in various parts of the Salt Lakes and the couneettMl wat(ir- 
ways and most of these have already been published by Iliswas (1932) 
and these show clearly the degree of variation in the salinity that has 
occurred in past years. For referemeo I hav(i given below the data for 
four <liilerent areas in the Salt Lake systtun : — 


Area. 

im. 

April. 

July. 

Paroii CJiapriusi'H Khal 

15'-I8 

6-ft7 

■Salt Lakes proper 

14-Ul) 

4-87 

Hidyadhari River 

13-73 

6-17 

Dlioppa Tx)ck 

13-63 

4-07 


From this it is clear that the highest salinity occurs during the month of 
April or eaily May, before tlie lirst rains come to dilute the wat(u, and 
that the lowest salinity occurs during or just at the close of the monsoon 
rains in August, One would thus expect to find that a samph} of w'ater 
from any given area taken in the montlis of Dcoember- January would 
show a salinity intermediate between the two extremes. I have already 
called attention to the manner in which the Bidyadhari and otlujr rivers 
of this region are Rilting up and thus preventing the salt W'ater from (jx- 
tending upwards into the Salt Lake system. I have data covering several 
years for only a single area : 



1926. 




Locality. 

May. 

February. 

Beoemlier 

to 

Febnmry. 

March. 

K. T. Station 2 ; Canal off 
T^nadowne ilnto Hill and 
Dakhindari village. 

Salinity pw mille 

— 

18*48 

9-00 

2-20 

3-60 
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A certain amount of this difference between different years may be at- 
tribulablo to seasonal changes, but as the total variation is considerably 
greater than that shown in the table given above, and as in March the 
salinity should bl nearing its maximum, one is, I think, justified in 
reaching the conclusion that the water of this region is gradually becom- 
ing more and more fresh. 

Structural Modifications. 

Aimaiidalc has pointed out that “ in only one species (the sponge 
lAixosubcrites lacustris) can structural modification be correlated with 
changes in the chemical composition or specific gravity of the medium 
in which the animal lives. In this respect adaptation is usually physio- 
logical rather than anatomical. In most species anatomical adapta- 
tions are correlated with life in very soft mud or extremely muddy water 
.Mich as are found in the bed and streams of a slow flowing silt-laden river”, 
and ho draws attention to Kemp*s account (1917) of the fauna of the 
Matlah River and the superficial resemblance exhibited by many of the 
animals to the fauna of the deep-sea, especially as regards colouration 
and the elongation of the appendages. Among the Copepoda, however, 
as I have shown (vide Sewell, 1919, p. 17), there is in one group, namely 
in the genus Acartia and especially in the sub-genus Acartiella a progres- 
sive elongation of the abdominal portion of the body as we pass from the 
marine forms, such as Acartia smUhwdli, through the brackish-water 
species Acartia chilkaensis and Acartia (Acartiella) major and minor, 
to the fresh-water species Acartia (AcartieUa) tortaniformis. Again, 
in the change from salt to brackish water we meet with a change in the 
character of the 2nd antemia in the sub-genus Acartidh, It seems 
probable that both these changes are directly correlated with a diminu- • 
tion in the specific gravity of the medium in which these forms are living 
and a consequent necessity for a greater development of the surface 
area in proportion to the total body mass. 

Although in the main actual structural modifications arc not dis- 
coverable, immigration into these estuarine regions and especially into 
the shallow water areas of the ponds and pools of the Salt Jjakes has 
necessitated very groat and strilang changes in the physiology and the 
general habits of many of the inhabitants. This is particularly striking 
in the case of some of the fish and crabs, and my colleagues Drs. S. L. Hora 
and B. N. Chopra will deal with this in their accounts of the different 
groups : suffice it to remark here that owing to the liability of these 
shallow waters to extreme evaporation, by which they are at first 
converted from a condition of saline muddy wat^r, throu^ that 
of a thick mud, to finally a dry cracked bed, below which is only a 
stratum of damp hard clay, many of the fish and some crabs have 
developed the power of breathing atmospheric air and at Ihe same 
time have acquired the liabit of burying themselves at some depth 
below the surface, where they can aestivate until the next rains once 
again fill the pools with water and enable them to return to a truly 
aquatic form of life ; and associated with this adaptation are definite 
modifications in some of the fish in the gills and associated respiratory 
apparatus. 
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II. The Plankton, with special reference to the Copepoda. 

In the following pages I have attempted to put together the results 
obtained from the examination of a number of tow-nettings that have 
been t^en in the Salt Lakes and the associated water-ways ; for those 
in the upper reaches of the Hooghly river above Howrah Bridge I am 
indebted to Dr. Pruthi and his Assistants, wliilij the great majority of 
samples from the Salt Lakes, the lower reaches of the Hooghly River, 
Tolly^s Nullah, the Piali River and the pools at Uttarbhag have been 
taken by Dr. Hora. Dr. Hora has also estimated the salinity of most 
of the samples of water that have been collected recently. 

List of stations, 

1. Hooghly River ; Station Naihati. 16 miles above Howrah Bridge. 
Fresh water. 

Copepoda : 

Diaptomus bhnei Guemo and Richard. 

Diaptomus cinctus Gurney. 

Diaptomus indicus, sp. nov. 

Ps^dodiapUmus lobipes Gurney. 

Acartia chilkaensis Sewell. 

Mesocydops (Mesocydops) leuckarti (Claus). 

Cladocera : 

Ceriodaphnia rigaudi Richard. 

Moina dubia Richard. 

2. Hooghly River; Station Pulta, Opposite Water-works. 11 miles 
above Howrah Bridge. Fresh water. 

Copepoda : 

Diaptomus bland Guerne and Richard. 

Diaptomus contortus Gurney. 

Diaptomits strigilipes Gurney. 

Diaptomus viduus Gurney. 

Psmidodiaptomus lobipes Gurney. 

Acartia {AcartieUa) tortaniformis Sewell. 

Mesocydops (Mesocydops) leuckarti (Claus). 

Cladocera : 

Diaphanosoma exdsum var. longiremis Ekman. 

Moina dubia Richard. 

3. Hoogly River ; Station Nawabganj. 10 miles above Howrah 
Bridge. Fresh water. 

Copepoda i 

Diaptomus bland Guemo and Richard. 

Diaptomus dnetus Gurney. 

Diaptomus contortus Gurney. 

Diaptomus orientalis Brady. 

Diaptomus viduus Gurney. 

Ps^odiaptomus lobipes Gurney. 

Acartia chilkaensis Sewell. 

Acartia (Acartidla) tortaniformis Sewell. 

Mesocydops (Mesocyclops) leuckarti (Claus). 


K 
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Oladocera : 

Diajmanosoma excisum var. hngiremis Ekman. 

4. Hooghly River ; Station Howrah Bridge. Fresh water. 

Copepoda : 

IHafUmm bhnci Guerne and Richard. 

Diapxmus contmtus Gurney. 

Diaptotnus sirigili/pes Gurney. 

Diaptomus viduus Guruoy. 

PseudodiaptmnvH lobipes Guruoy. 

Acartia eMlkacnm Sewell. 

Cydopina miniita, ap. nov. 

Mesocydops {Mesooydops) leuckoHi (Claus). 

CladoGora : 

Diaphanosotna excisum var. hngiremis Kkman. 

Moina didm Richard, 

Ceriodaphnia rigaudi Richard. 

5. Hooghly River : Budget Budge ; Station I. 4. iii, 33. Midstream. 
Salinity 1*07 per millc. 

Copepoda : 

Acrocahwis inermis Sewell. 

PseudodiapUmv^ binghami Sewell. 

Acartia chilkaensis Sewell. 

Acartia (Acartielh) iortamformis Sewell. 

Acartia (Acartiella) major Sewell. 

Station 2 ; near the shore. 

Copepoda : 

Acrocahnus inermis Sewell. 

Pseudodiaptomus binghami Sewell. 

Diaptomus contortm Gurney. 

Acartia chilkaensis Sewell. 

Acartia {Acariidla) tortanifomnis Sewell. 

Mesocydops {Mesocydops) leuckarti (Claua). 

6. Uoogbly River ; Achipur ; 4. iii. 33. near shore. Ebb Tide. Sali- 
nity 2*23 per niille. 

Copepoda : 

Acrocahnus inermis Sewell. 

Acartia chUhaensis Sowell. 

Acartia (Acartidh) tortaniformis Sewell. 

Labidocera gangetica^ sp. nov. (=£. eitchaeta Giesbieoht, forma 
wwjbr Sewell). 

Mesocydops (Mesocydops) leuckarti (Claus). 

7. Hooghly River ; Falta ; near shore, 6. iii. 1933. Ebb Tide. 
Salinity 5*81 per mille. 

Copepoda: 

Acrocahnus inermis Sewell. 

Pseudodiaptomus toUingeri Sewell. 
dearth diihaensis Sewell. 
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Acartia fhmosa T. Soott. 

AoarUa (AcartieUa) tortanifomis Sewell. 

8. Hooghly River ; Diamond Harbour. 5. iii. 33. (a) near shore, 
just phase of Ebb Tide. Salinity 8*50 per mille. (6) mid stream. Tide 
list flooding. Salinity 7*90 per millo. 

Copepoda : 

Paracalanus dubia Sewell. 

Acrocalatm inermis Sowell. 

Pseudodiaptomus hickmani Sewell. 

Pseudodiaptomus auriviUii Clevc. 

laibidocera gangetica, sp. nov. (= L. eticJmfa Oiosbrecht, fonna 
major Sewell). 

Pontdla andersoni Sewell. 

Acartia chUkaenm Sewell. 

Acartia pUtmosa T. Scott. 

Acartia spmicauda Giesbrecht. 

Acartia (AcariieiUa) tortaniformis Sewell. 

Acartia (AcartMa) major Sewell. 

OUhom bresneomis Giesbrecht. 

Ill addition the tow-netting contained a number of examjdos of a species 
)f SagiUa and a single Rhizostomous medusa : a few larval molluscs 
iiid “ Cypris ” larvae were also seen. 

9. Tolly’s Nullah ; near Magrahat Railway Station. 7. iii. 33. 
klinity 0*17 per mille, 

Oopepoda : 

Acroealanus inermis Sewell. 

Pseudodiaptomus binghami Sewell. 

Acartia (AcartieUa) tortaniformis Sewell. 

Mesocgchps (Mesocychps) leuckarti (Claus). 

Mesocydops (Thennot^clops) ryhvi Smirnov. 

10. Tolly’s Niillali ; below Gariya Bridge. 2. ii, 33. Salinity 
l*S7 per mille. 

Copepoda : 

Diaptomus cinctus Gurney. 

Pseudodiaptomus binghami Sewell. 

Acartia chilkamsis Sewell. 

Acartia (Acartidla) tortaniformis Sewell. 

Mesocydops (Mesocydops) leuckarti (Claus). 

Oladooera : 

Diaphanosoma exdsum var. longiremis Rkman. 

In addition a few examples of a species of Mysis, Mesopodopsis 
crientalis Tattcrsall and the larvae of a species of mayfly, Cloeon^ 
wens present. 

Among the Rotifera that were present were the following 
Brachionus bakeri Ehib. 

Brachionus bakeri var. hrmspinus Ehrb. 

Brachionus rvims Ehrb. 
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11. Tolly’s Nullah. Gangajoara. 2. ii. 33. Salinity 4-07 per mille. 
Copepoda : 

PsettdodiapUmus hinghami Sewell. 

Acartia cMlkaensis Sewell. 

Acartia (Acartiella) tortaniformis Sewell. 

Mesocychps (Mesocyclops) hucharti (Claus). 

In addition examples of the Mysid, Mesopodopsis orientalis Tattersall* 
W(5r(! pmsent. 

Salt Lake Canal System, 

12. Chingrighatta, in Canal. Surface tow-netting 19. x. 14» 

Copepoda : 

Pseudodiaplonius annadahi Sewell. 

Pseudodiaptomus binylmni Sowell. 

Pseudodiaptoinus toUingeti Sewell. 

Biaplomus contorlits Gurney. 

Acartia chilkamsis Sewell. 

Acartia pluniosa T. Scott. 

Acartia spinicauda Gicsbrecht. 

Acartia (Acartiella) tortaniformis Sewell. 

OUJuma brevicornis Giesbrecht. 

Cyclopina hngifurca Sewell. 

Ilalicyclops aequoreus (Fischer). 
llalicydops tanuispina Sewell. 

Mesocychps (Mesocychps) huckarli (Claus). 

Mesocychps (Therrnocy clops) rylovi Smirnov, 

StenMia longifurca^ sp. nov. 

LaophorUe bengalcnsis, sp. nov. 

Mesochra meridionalis Sars. 

Cladoeera : 

Daphnia lumhoUzi Sars. 

ZHaphanosoma exdsum var. longiremis Ekman. 

Biapharwsoma modiglianii Bichard. 

Moina dubia Richard. 

Ceriodaphnia comuia Sars. 

Ceriodaphnia rigaudi Richard. 

? Alona quadranguhris Muller. 

Chydorus sphaericus Miillor. 

In addition the Mysid, Mesopodopsis orientaUs Tattersall, was present 
in large numbers. 

Numerous examples of the Rotifer Brachionus urceohris Ehrb. were 
present. 

The catch shows clearly that Gie reproductive season was in full 
swing , Nauplii larvae of several kinds and immature Copepodid stages 
of several species were present in largo numbers and in addition females of 
Pseudodmptomus and Cyclopina were carrying egg sacs. 

20 

Copepoda : 

Diaptmnus contortus Gurney. 

PseiMiaptonm annandalei Sowell. 
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Pseudodiaptmus binghami Sewoll. 

Acartia ckiUcaensis Sowell. 

Mesocyclops (Mesocydops) kuckarti (Claus). 
Cladocera : 

Diaphamsoma excisum var. hngirmm Ekman. 
Diaphanosoma modiglianii Bichard. 

Moina dvbia Richard, in enormous numbers. 


14. Salt Lake Canal System. Between Chiiigrighatta and Dhappa 
Lock. Surface tow-netting ; 29. xii. 32. Salinity M9 jicr rnilla. ^ 

Copepoda : 

Diaptoinus dnctus Gurney. 

Diaptomus contortus Gurney. 

Mesocydops {Mesocydops) kuckarti (Claus). 

In addition a species of Rotifer, BracMonus pih Ehrb., was present 
in enormous numbers. 

15. Salt Lake Canal System. Kristopur canal at Mile I. 28. xii. 
32. Salinity 2*20 per mille. 

Copepoda : 

Diaptomus cindus Gurney. 

Psetulodiaptomus annandahi Sewell. 

Acartia chilkacnsis Sowell. 

Mesocydops {Thmnocydops) rylovi Smirnov. 

Cladocera : 

Moirta dubia Richard, in largo numbers. 

In addition the following Rotifera were present : — 

Bracfiionus pala Ehrb. 

Brachiovm bakeri var. ktissimus Schm. 


Both species were present in large numbers. By March 20th, 1933, 
the Salinity had risen to 3-60 per mille. 

16. Salt Lake Canal System. Kristopur Canal at Milo 4. 28. xii. 
32. Salinity 2*41 per mille. 

Copepoda ; 

Diaptomus ciruAus Gurney. 

Ps^odiaptomus annandalei Sewell. 

Acartia chilkaensis Sewell. 


Cladocera : 

Moim dubia Richard. 

^ In addition the same two species of Rotifera as were present at Station 
Lj, namely Brachionus peda Ehrb. and Brackionus bakeri var. loHssimus 
Schm., were again present but in fewer numbers. 

17. Salt Lake Canal System. Eastern Canal, just beyond junction 
With Kristopur Canal. 28. xii. 32. Salinity 2*03 per mille. 

Copepoda : 


AeofUa Mkamsis Sewell. 
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Amrtia {Aairticlla) lorUmiformis fc^weU. 

Mesocydo])s (TJmnmychps) rylovi Smirnov. 

Oladocera : 

Moina dubia Kichurd. 

J 8. Salt LaJifS : /. S. I. Stuiioii 1. Large jwiid, connected with the 
canal of Laiisdowiic Juto Mill. 16-17. ii. 28. Salinity 12*74 per 
millo. 

Pamlotliajdmms tmuindaki Stiwell. 

Mesocydops (Thermocyclops) rylmi Smirnov. 

19. Salt LakcH : Z. S. 1. Station 2. Near edge opposite Dakhindari. 
16-17. ii. 28. Salinity (on 2.‘). ii. 28.) 9*66 per mille. 

Pseudodiaptomus ummuiM Sewell. 

26. Salt Lakes : Z. S. 1. Station 11. Northern end. 23-24. ii. 1928, 
Salinity 23‘66 per mille. 

PstudodiitpUmm nnmudoki Sewell. 

Mesocydops (Thmnocydops) rylovi Smirnov. 

21. Salt Lakes ; Z. S. 1. Station 3. Northern end. 20. iii. 33. 

Salinity 1*474 ])er mille. 

Copepoda : 

Mesocydops (Mesimydops) leuehirti (Claus). 

Mesoi-ydops (Tftermocydops) rylovi Smirnov. 

Oladocera : 

Moina dvbui Richard. 

DiapJmiosoma excimm var. hnyirmis Ekman. 
in addition a large iiumher ot examjdes of a Rotifer, Asplanchna 
hriylUwdli ITudsoii aiiid (.lo.s.se, we.re present as well as a few examples, 
of Braokionus bakeri lihrli. 

22. Salt Lakes ; Southern end. Naoabad. 2. ii. 33. Salinity 
6*54 per mille. 

Copepoda : 

Psmidodiaptoutus unmndalei Sowell. 

Psmdodiaptonms binyhmni Stiwoll. 

Acurtia chilhumsis Si)well. 

In addition examples of the Mysid, Mesopodopsis orkntaUs Tattersall, 
were present. 

23. Pool on Road-side near Milestone 4 on tho way from Baruipur 
to Uttailihag. 8. ii. 33. Salinity 9*24 per mille. A fortnight later 
the salinity of th<! water had rise.n to ll)-05. 

Copepoda : 

Pscudodiaplomus tollirigm Sewell. 

Acartiu chilkamsis Sewell. 

Cyclopina longifurca Sewell. 

Halicychps tenuispina Sowell. 

Stcnhelia hnyifurca^ sp. nov. 

Ectinosoma melaniceps Boeck. 

Limnodetodes secundus^ sp, nov. 

? Tachidius brevicomis. 
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24. Pools in a drying up “ Paddy ” field at Uttarbhag ; 2. i. 33. 
Salinity 4-38 per millo. 

Copepoda ; 

Pseudodiaptmus binghami Sowell. 

Acadia cfiWcaensis Sowell. 

Acartia (Acartiella) tortanifonm Sowcdl. 

Oiihona korai, sp. nov. 

Cydopina hngifuTca Sciwoll. 

Halicydops tmmpm Scjwcll. 

{Mesocydirps) Imckmli (Claus). 

25. Large connected pool at Uttarbliag. 2. 1. 33. Salinity l-K) por 
millo. 

Copepoda : 

Pseudodiaptanm idlifigeti Sewell. 

Acartia chilkaensis Sewell. 

Acartia (Acartiella) tortaniformis Sowell. 

Oiihona horaif sp. nov. 

Cydopina hngifurca Sowell. 

Halicydops aigwrcas (Fisclier). 

Halicydops tenuispina Sowell. 

Halicydops propirupm ears. 

Mcsocyclops (Mesocydops) leitckarli (Claus). 

Mmeydops (llmmycLyp) rylom Sniiniov. 

Laopkonte bengaknsis, sp. nov. 

Stenhelia lonyifurca, sp, nov. 

Parakgasies sph(u*ricus var. similis Sewell. 

20, Piali River, at Uttarbliag. 13. iii, 33. 1st phase of High tide, 
after a bore Salinity 18*08 per millo. 

Copepoda ; 

Paracalanus dubia Sowell. 

Acrocahnus inermis Sewell. 

Pseudodiaptomus toUingeri Sowell. 

Labidocera gangetica, sp. nov. Juv. 

Acartia chilkaensis Sewell. 

Oiihma brevicomis Giesbreeht. 

Cydopina longifurca Sewell. 

Laophonte bengedensiSf sp. nov. 

Stenhdia longifurca, sp. nov. 

^ Cktocamptus conflueus (Schmeil). 

III. Systematic Acjcount. 

ROTIFERA. 

Family ASPLANOHNIDAE. 

Genus Aiplinchna Gosse. 

Asplmfiliiia brightwelli Hudson and Gosse. 

^sfiaiuhtia brighiwtUi, Hadmn and Gosse, 1889, p. 122, pi. xii, fig. 1. 

Asplanehna MgMwXli, Apstein, 1907, p. 209. 

A large number of examples of this species were taken in a tow-netting 
2. S. 1. Station 3 (Sample 21) in the northern part of the Salt Lakes 
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in March 1933. The species appears to bo widely distributed throuj^out 
fresh water in and around Calcutta. 

Family BRACHIONIDAE. 

Genus Brachionus Ehrenberg. 

Brachionus bakeri Ehrb. 

Brachifmws bakeri^ Hudson ami Gosso, 1889, 11, p. 120, pi. xxvii, fig. 8. 

Brachionits baleri, llouascloi, 1897, p. 329, pi. xvi. 

Jiraehimu» bakeri^ v. Daday, 1906, p. 120, pi. vii, figs. 6-8, 

Brachinnus bakeri^ v. Daday, 1910, p. 90, pl.iv, figs. 6-14. 

This species appears to be an extremely variable one and a number 
of varieties have been described by Bousselct and von Daday ; Roussolet 
(foe. dUf p. 370) considered that these variations from the typical form 
were definitely assotdated with differences in the surroundings ; ho had 
noticed that the Brachionus found at the same time were usually of the 
same varieties, although other varieties might be found at the same 
place at different times.” Examples of thc^ typical form, that agreed 
closely with the figure given by von Daday (1906, pi. VII, fig. 6), were 
taken in Tolly’s Nullah, (Sample 10, 2ncl February 1933). Among the 
varieties noted in the collection wore the following 

Brachionus bakeri var. breviipinut Ehrb. 

BrafMonua bakeri var., Kous.solot, 1897, pi. xvi, fig. 0. 

Tliis variety occurred associated with the t 3 rpical form in Tolly*8 
Nullah (Sample 10, 2ud February 1933). 

Brachionur bakeri var. latisumus Schm. 

Brachionm bakeri var. latisaimus, v. Daday, 1906, p. 91, pi. iv, figs. 7, 8. 

Schmarda described this form as a separate species under the Mnnift 
B. hiissimus ; he obtained his examples from Egypt, Numerous 
examples of the form were taken in the canals of the Salt Lakes Calcutta 
(Samples 1C and 16, 28th December 1932). 


Brachionus pala Ehrb. 

HracAiontwprtla,Hudson and Gouso, 1889, n., p. 117, pi. xxvii, fig. 3 : pi. xxviii, 

IigH. 3, 4. IS » I » 

Brachumuapala, v. Daday, 1010, p. 93, pi. iv, figg. 17, 18, 20. 

This species was extremely common and occurred in enormous 
numbers m the tow-netting taken in Sample 14 in the Canals of the Salt 
Lakes ; it was also present though in steadily decreasing numbers in 
oamples 15 and 16 on the previous day (28th December 1932). 


Brachionus iiibons Ehrb. 

Brachionw ureeohria var. rubena, Sachw, 1912. 

^^pleswew taken in Tolly’s nnllah (Sample 10, 2nd Febmaiy 
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Brachionus iirceolaris Blirb. 

Braehionu8 unedlaria, Hndson and Gosae, 1880, II, p. 118, pi. xzvii, fig. 6. 

Brachumu weeolaria, y. Daday, 1906, p. 126, pi. vii, fig. 1. 

Brachionus ureedtaris, v. Daday, 1910, p. 94. 

Examplea of tliis species were taken in a tow-netting in the canal of 
the Salt Lakes, Calcutta, near Chingrighatta on 19th October 1914. 

PHYLLOPODA : Cladocera. 

Family DAPHNIDAE. 

Genua Daplmia C. F. Muller. 

Up to the present time I have only come across a single secies of 
Daphnia in the whole collection. Hitherto the following species have 
been recorded from India, Daphnia fusca Gurney (Gurney, 1906, p. 276) 
from Kang Kul, Chitral ; Daphnia magna Straus (Gurney, 1920o, 
p. 146) from Scistan ; Daphnia hngispina (0. F. Muller) from Gyantse, 
Tibet (von Daday, 1908, p. 330) and D. longispina var. rosea Sars (Gurney, 
1920a, p. 146) also from Seistan. The present collection adds another 
sp(Muo'a to the list of those recorded from India and the adjoining country. 

Daphnia liunholtzi Sars. 

Daphnia lumhoUzit Sars, 1886, p. 18, pi. i* figs. 1-10 ; pl«. iii-iy. _ 

Daphnia lumhoUzi, Richard, 1896, p. 219, pi. xxi, fig. 7 ; pi. xxiv, figs. 6-7. 

Daphnia lumhoUzi, v. Daday, 1910, p. 147, pi. viii, fige. 11-16. 

Daphnia lumholtzi, Qumey, 1911, p. 26. 

Daphnia lumholtzi^ Gurney, 1916, p. 334. 

So characteristic is the appearance of this species that I have no 
hesitation in referring to it a single example that was taken in thiJ Canals 
of the Salt Lakes, Calcutta, at Chingrighatta on 19th October 1914. 

Family SIDIDAE. 

Genus Diaphanosoma Fischer. 

Two species of Diaphanosoma are present in the collections. 

DkvhnoMiiw MOMim var- loiigiremit Ekman. 

Diaphanosoma sxeisum, Sara, 1885, p. 13, pi. II. 

DjopAanowma exoisum var. longirsmis, Ekman, 1904, p. 1. 

Examples of this species occur in the River Hooghly and also in the 
canal system of the Salt Lakes, Calcutta. In the Hoogly River they have 
been taken at Nawabganj, opposite the Pulta Water-works and m the 
vicinity of Howrah Bridge ; a single specimen has also been taken m 
Tolly’s Nullah (Sample 10, 2nd February 1933). Specimeia have also 
been obtained at Chingii^atta in the canals of the Salt Lakes wth on 
19th October 1914 again inside the Dhappa lock gates near Chm^i- 
ghatta on 20th October 1930. As I have recorded elsewhere, this species 
occurs in the Tank of the Indian Museum. 
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T MiipliniiftBiiina Bichurd. 

THaphunnsutna modigliuniit liivbardi I89(>» p. 363, pi. zv, figs. 13>14 ; pi. zvi, 

fig. 22. 

This spoc^ics was dciscribcd by Richard from Sumatra. The present 
cxaiuploji appear to lx: rather larger than Richard’s original specimens, 
being 1*150 miu. in length by 0*444 mm. in width. The head is produced 
ill the characteristic conical shape and there is a well-marked bulge 
on the venti al as|XM;t in the region of the eye. The shell-margin in my 
examples is armed with a number of groups of spines, in which the size 
of the spine deceases from before backwards ; as a rule there are 6 to 6 
spines in each group. Tlic shell margin is not intiirncd and the anteimao 
do not qnik' reacli the posterior margin of the shell. Several examples 
of this species were taken in a tow-netting at Chingrighatta in the Salt 
I^akcs, Calcutta, on 19th October 1914. 


Uenus Ceriodaphnia Dana. 

Ceriodaphnia rigaudi Richard. 

(krimlnphnia rigavdi, Ourncy, 1907, p. 21. 

’riiis species has alreixly been nscorded from the environs of Calcutta 
by (lurney and it apptuirs to be an inhabitant of most of the areas of the 
water in the loijjility. As 1 liave already reeorded, it occurs in the Tank 
ol the Jiidian Museum, Calcutta, and fiuthor (^xam])l«8 have been 
obtaiiud from the Hooghly Rivt r at Naihati and near the Howrah bridge 
as well a.s from this (uiiials ol the Salt Lakes, Cahuitta, at Chingrighatta 
on 19th Ojitober I9M. (Jurncy (loc. cit.) has recorded its presence in 
bra<ikisli poiuls at 1 ort Canning in the Caugetic Delta., the water of which 
ranges in salinity from almost nit during the rains, through 12*13 per 
thousand in Dt;cembor to 23* 10 in March {vide Amiandale, 1907, p. 36). 

Ceriodaphnia cornuta Sars. 

dmodaphmn cornuta, Sars, J8S6, p. 20, pi. v, 1-3. 

ol this /orm woro. tekoii in tho cuiials of tho Salt Lakes, 
Calcutta, at (/hiugrjghatta on 19th October 1914. 

Genus Moina Baird. 

Moina dubia Richard. 

Mnim tlubia, Rinliard, 1892, p. 527, figH. 1,2 

Mmnndubin, (juriwy, 1911, p. 27, pi. ii, i 2. 

. Moina dubta, Uiinioy, 1927, p. 60, text.figr4, e, f. 
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Family CHYDOUIDAE. 

Gouuu Alona Baird. 

? Aloaa qiudrangularii 0. F. Muller. 

Atom quadranifulari«, Keilhaok, 1907, p. 82, iigs. 103, lU4, lUfi. 

Atom quadranqvlarMt v. Daday, 1010, p. 134, pi. vii, iig. 17. 

A single example of what seems to be lliis sj)eeies was lakiMi in tJie 
Canal of the Salt Bakes, Calcutta, at CliingrigLatta on I'Jtli OctobiT 
11)14. 


Otuius Chydonit Beach. 

Chydorus sphaericus (0. F. Milller). 

Chyditrus uptuicricvs, Kkaian, 1004, p. 20. 

Chydorus sphaericust Gumey, 1906, p. 278. 

Chy^rua spkaerieus, Keilhack, 1900, p. 102, iig. 248. 

Vhydorua aphaerieua, v. Daday, 1910, p. 121, pi. vi, iig. .0. 

Chydorua apkaericua, Gurnoy, 1911, p. 30. 

Two examples of this species were taken in a tow-iie,tting at Ciiiiigri- 
gliatta in the Salt Bakes, Calcutta, on iOth October 1U14. 


COPErOOA : Calanoida. 

Family PARACABANlDAli. 

Oenus Paracalaniu Boeck. 

Paracalanut dulna Sewell. 

VararulaHUa duhiit, iSuandl, 1012, p. 330, pi. xv, iigs. l-fi. 

Paracalanuacraaairoalria, iotma. acwdli, Friichtl, 1924, p. 30. 

Faracalanua dubiut SovoU, 1029, p. 76, iig. 29. 

’ This siMjcios was first described by mo from the mouth of the Jlaugooji 
river in water that .showed a sj>ecific gravity of 1002. In the present 
eullections examples have been taken in the tow-netting from Diamond 
Harbour on the Hooghly River. 

Genus Acracalamit Giosbrocht. 

Acrocalaniif inermit Sewell. 

Acrocalanw inermia, fiJewoU, 1912, p. 334, pi. xyi, figH. 1-0. 

Acrocakmua Sewell, 1914, p. 311, pi. xvii, figs. 3-0. 

Aeroadanua inermw, Sewell, 1084, p. 781. 

Aerocakmtu inermia, Frfiehil, 1024, p. 01. 

Acrocakmua inarmia, Sewell, 1929, p. 81. 

1 have already (1929) pointed out that this species is in the main an 
inhabitant of brackish water and is apparently confined to the coastol 
region. It appears to be widely distributed from the mouth of the 
Hooghly and the fihilka. Lake on the west to the Malay Archipelago, In 
the present collections it occurs in tow-nettings from the lower reaches 
of the Hoogly River, commoncing from Budge Budge, and has also made 
its way into Tolly’s HttUah. 



12 


Records of the Indian Museum. [VoL. XXXVl, 

Family DIAPTOMIDAE. 

Genus Diaptomot Westwood. 

Diaptomiit bland Gucmc and Richaid. 

DiapUmus bland, Giurno and Richard, 1806, p. 63. 

Diaptomva bland, SewoU, 1024, p. 788. 

Examples of this species have previously been recorded by me from 
the Ghilka Lake. In the present collections specimens have been 
obtained from the Uooghly River at Nailiati, at Nawabganj, near the 
Pulta Water-works and in the vicinity of the Howrah Bridge. It seems 
probable that this is a true fresh- water species and that its presence in 
such an area as the Chilka Lake is due to its having been washed in 
during the rainy season. 


Diaptomot dnetut Gurney. 

Diaptomua dvduf, Qumoy, 1007, p. 29, pi. i, figu. 11-12. 

DiapUnam dnetua, Sewoll, 1024, p. 788, pi. xlv, fig. 4. 

Like the last, this species occurs frequently in the Ilooghly River and 
has been taken at Naihati and Nawabganj, while two examples, one of 
them an ovigerous female, were taken in Tolly's Nullah in Sample 10 
(2nd February 1933). Specimens have also been obtained in the canals 
of the Salt Lakes, Calcutta, in samples 14, 15, and 16 on 28th-29th 
December 1932. 

Like the last, this species appears to be a true fresh-water inhabitant 
and has but little power of adaptation to a brackish- water habitat. 


Diaptomus contoitus Gumoy. 

Diaptomua codortua, Gumey, 1007, p. 28, figs. 9, 10. 
Diaptomua contortua, Sowoll, 1024, p. 788, pi. xlv, fig. 6. 


pis species lias been taken at Nawabganj, near the Pulta Water- 
worto and near the HownA Bridge in the HoogUy Eivet ; it also ocenrred 
at Chingrighatta or its vicinity on all the three occasions on which coUec- 
taoM wore made tom that locality, namely at Chingrighatta on 19th 
October 1 J14, iMido tto look-gates at Dhappa on 20th October 1930 and 
m sample 14 on 2%h December 1932. While usually found in tosh water 
this specie would appear to be somewhat more adaptable to a bra«lri.li 
water habitat than the preceding two spedos. 


Dm^ibiu oriratalM Brady. 

JKsjSomM orieirtBli., Brriy, 1886, p. 296, pi axTn, Ogt. 21-26. 

Duptomut ttrigilipei Gumey. 

(Text-fig. 2 a.) 

is now known to occur in CShakradharpar, in fi b^ta 

Nagpur, and in Bankipur and Chittagong in Bengal. 
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A fow oxamploa of this species wore taken in the Hooghly Bivor in 
the vicinity of Howrah Bridge. 

XKaptomiii indicut, Bp. nov. 

(Text-fig. 2 6-gr.) 

Among the examples of DiapUmus from the river Hooglily wore a few 
that appear to represent a new species, though at first sight they are 
liable to bo mistaken for Diaptomus chaffanjoni or B. sarsi, owing to the 
presence on the dorsal aspect of the 4th thoracic segment in the females of 
a median triangular process (Text-fig. 2 b and c). This process is not 



Tbzt-ixo. 2.—Diapf<mvs strigilipea Gurney, a. 61 h leg of §. 

Diaptomua indieua, ep. nov. 6. Lateral view of posterior end of thora. and abdemrn of 
9 ; 6, Dorsal view of posterior end of thorax and abdomen of $ ; d. 2nd antenna of 
¥ : e. 6th pair of legs of $ ; /. Grasping antenna of ^ ; g. 6th pair of legs of 

present, however, in all the examples from the Hooghly River, though in 
numerous examples of the same species from a tanh in the P. W. B. 
bungalow compound, Ghorawal, Mirzapore, it was invariably present. 
Another species with which this form is liable to be confused is Diaptomus 
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strigilipes Gurney, and thie Ls especially the case in the females when Uie 
dorsal process is absent. 

9: Total length 1*083 mm. 

The proportional lengths of the cephalothorax and abdomen are as 

4 1 to 1 1 , so that the posterior region is contained 3*727 times in the length 
of th(» anterior region. The anterior margin is rounded and there is a 
pair of line, vcntrally-diieoted rostral spines. The posterior margin of 
tlu; last thoracic segment is as a rule slightly expanded and each expan- 
sion is furnished with two short stout spines. In some examples the 
extension of tlie left side is more marked than that on the right and 
almost approaches a wing-like structure. 

The abdomen cotisists of three .segments, that have witli the furcal- 
rami tlie following proport-ional lengtlis : — * 

Abdominal oogment ... 1*3 4 5 Furoa. 

43 7 20 liTlOO. 

In Diaptnmus strigilipes the corresponding proportions are 47, 10, 23, 10. 
As in J). strigilipest tlicre is on the right side of the genital segment a 
sliort process that Ix^ars on its outer aspect a short stout sjune, while on 
the left side ratlier nearer the posterior margin is a stout spine, that in 
the present form arises from the general surfarie of the segment, whereas 
in D. strigilipes it arises from a rounded prominence icf. Gurney, 1907, 
11 ii, fig. 18), 

The Ist atitejina overreaches the tip of the furcal ramus by four or five 
segments. The proportional lengths of the segments are as follows 

Rogmeiit . . 1 2 3 4 g 6 7 8 9 10 11 12 13 

4(r 29 20 23 26 26 27 31 34 37 34 51 56 

14 15 16 17 18 19 20 21 22 23 24 25 

56 .16 53 53 55 49 44 44 44 46 40 26^-1000. 

llie 2iul antenna (T<!Xt-fig. 2 d) and moutli-parta arc as in other 
membijra of the genus. 

The 5th pair of legs (Text-fig. 2 e) closely resembles those of Diap- 
tomus strigilipes. The basal segment bears a spine-like projection on its 
posterior face. Kie endopod roaches nearly to tlie distal end of the 
])roximal segment of the exopod and ends in a conical point. The distal 
segment of tluj nxopod is armed .along its lower margin with a row of 
r«'gular, rouiuled cusps and not an irrcgiil.ar row of tooth as in 7 ). strigilipes 
{cf. Toxt-fig. 2 a). 

<J: Total lentil 1*271 mm. 

The proportional lengths of the cephalothorax and abdomen are as 

42 to 19, so that the posterior region is contained 2*21 times in the length 
of tJie anterior region. Tlxerc is no trace of any prominence in the dorsal 
region of the last thoracic segment in this sex ; nor are the posterior 
thoracic margins cxpaiuled. On each side the last thoracic segment 
boars a minute sensory seta laterally. 

The alidomen consists of the usual five segments, that have the follow- 
ing proportional lengths ; — 

Abdominal *.12345 Fnma 

I* 2i is 2I io unIoo, 



76 


1934.] R. B. S. Sewell : Faum of the Salt Lakes. 

The 1st segment is short and bears a single, somewhat delicate spine 
on its postero-lateral margin on the right side. The 4th segment is 
asymmetnoal and is produced backwards on the right side in a rounded 
prominence. 

In the grasping antenn^ (Text-fig. 2. /) segment 13 bears a stout 
spinous process ; segments 14 and 15 both bear a stout process and two 
unequal setae, the larger of which arises from the distal angle 
Segment 17 boars a narrow hyaline lamella that is produced forward ov<»r 
the proximal part of segment 18. Segments 18 bears a curved hyaline 
lamella on its anterior aspect. Segment 19, 20. and 21 are fused ; a 
narrow hyaline lamella runs along the proximal two-tliirds of the anterior 
margin. Segment 23 bears a long and narrow process that exf-tmds dis- 
tally almost to the tip of the last segment. 

In the 5th pair of legs (Text-fig. 2, the left leg is very short and 
hardly reaches beyond the distal end of the 2nd basal segment of the 
right leg. The endopod of the left leg is long and tapers to a conical 
])oint. Th(j distal segment of the oxopod is small and ends distally in a 
rounded prominence, while a stout but short seta springs from the inner 
aspect. In the right leg the endoj)od is very short and only rea(^h^^s to 
the distal end of the proximal segment of the exopod. The 2nd Hegm(mt 
of the exopod bears a curved spine that arises from about the midfile of the 
segment. The terminal segment is slender and Is much (mrved. In its 
general appearance this appendage closely resembles that of D. strigilipcs, 
out the endopod of the right leg is much shorter. 


Diaptomut vidaus Gurney. 

(Text-fig. 3, rt-d), 

niaphmw ifiduua, Qurnoy, 1010, p. 338, pi. TI, fic. 11-14. 

{non DiapUmua wduust Kiknolii. 1928). 

This species is widely distributed around Calcutta. Examples have 
been taken in theHooghly River at Nawabgaiij, near the Piilta Water- 
works and in the vicinity of Howrah Bridge. Up to the present time 
this species has been known only from the male which was described by 
Gurney from Ceylon. The species described by Kikuchi from Japan 
under this name is not the same species, though closely related to it. 
I give below a description of the hitherto unknown female. 

? : Total length ranges from 1*700 to 2-00 mm. The proport-ional 
lengths of the cephalothorax and abdomen are as 3*136 to 1. 

The body (Text-fig. 3 a) is comparatively robust and tapers towards 
each end, the greatest breadth being in the region of tlie Ist thoracic 
segment, A well-marked groove trauerses the cophalon and the Ist 
thoracic segment is separate, thou^ the line of separation is not so clearly 
defined as in the case of the more posterior segments. The 4th and 6th 
thoracic segments ore fused* thou^ there is a well-marked constriction 
across the body at the site of fusion. The posterior margin of the 4th 
segment is also demarcated by a transverse row of short spines that 
passes across the dorsum* The posterior lateral angles are expanded 
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The 1st antenna overreaches the tip of the lurcal runiiis by the last 
three or four segments. The proportional lengths of the scgmciiits are 
as follows : — 

Sogment . . 1- 2 3 4 5 6 7 8 0 10 11 1 3 1» 14 

87 22 22 24 25 2U 33 37 3G 3H 53 58 57 

15 Id 17 18 19 20 21 22 23 24 25 

67 65 53 50 48 41 41 39 39 35 23 1090. 

The 1st and 2nd segments are fused together but all the remaining 
segments are separate. 

in the 2nd antenna (Toxt-lig. 36) the exopod is hall as long again as 
the endopod. Basal 1 bears a single seta and Basal 2 has two setae at 
its distal external angle. The Ist segment of the endopod b(‘.ars two setae 
at about two-thirds the length of its external margin and there is a comb 
of curved nccdle-like spines along the distal third of the iniin]* surface ; 
tlie terminal segment is also armed with a group of spines on its inner 
aspect and distally bears 7 and 8 setae on its outer and inner lobes 
respectively. In the exopod the 1st and 2nd segment each boars two 
setae. ; segments 3-6 each cany a single seta, whorcas segment 7 has a 
single seta arising near the base and three from its distal end. 

The mandible and maxilla closely resemble those of Diaptomus 
(Jurinc) as figured by Sars (1901-3, PI. Iviii). The maxillipod 
(Text-fig. 3c) is more slender than the corresponding aj)poiidago in 
IHiiptomus castor. In the Ist basal segment the proximal lobe boars a 
single seta, the 2!id, 3rd and 4th lobes bear respectively two, throe and 
four setae ; the distal anterior angl? is produced in a roumlod prominence 
and is provided with a row of short necdlo-lik<'. spines. In the 2nd 
bjisal sogment the anterior margin is armed in its proximal half with a 
row of fine curved spines and a number of long hairs also nris*'. from this 
]iart of the surface ; the distal part of this border bears ilirce setae and a 
further pair of unequal setae arise from the distal angle. The endopod 
consists of five segments ; of these the 1st bears one long, curved seta 
and two shorter setae that are thickened in their basal two- thirds and 
are finely serrated ; segments 2 and 3 each bear two setae, of which the 
distal is long and serrated ; the proximal seta on the 2nd segment is, like 
the shorter setae on segment 1, swollen in its basal half and is serrated 
on both marginn ; segment 4 bears a single long seta on its inner margin 
and a amal^ seta arises from its outer aspect ; segment 6 bears one large 
stout seta and three smaller and more delicate ones. 

Ill the let swimming leg the proximal basal sogment bears a number 
of lino scattered needle-like spines on its outer aspect, and a single seta 
arises from its distal inner angle. The 2nd basal segment bears a s^ll 
tuft of fine hairs on its proximal outer angle. The exopod conrists of three 
segments, of which the 2nd is without a marginal spine. The endopod 
is composed of tw6 free segments only. 

The 2nd, 3rd and 4th pairs of legs resemble those of other members 
of the genus. , i. i 

The Dth pair of legi (Text-fig. 3<f) ate as fipir^. ^tte 1st bawl 
segment bears a stout 8pine*like process at its distal external angle. 
The 2nd basal segment bears the endopod at its inner distal angle and 
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close to the articulation is a rounded or somewhat truncated projection. 
The Ist free segment of the oxopod is stout, and the 2nd segment is 
slightly swollen at the base and tapers to a poiiit-iii length it is but little 
shorter than tho proximal free segment and on each side there is a row oi 
stout te(!th, tho ac.tual number of which appear to vary even in the same 
individual, as in the one figured in wdiich there were eight teeth on the 
outer margin of one and only four on the other. 

This species comes very close to Diaptonius slrigilipes Gurney and tho 
form descriluMl by Kikiichi (1928) under the name Diaptotnus viduus 
from Japan, but the difTereuces are suificiont to warrant their being 
regarded as distinct species. 


Genus Pteudodiaptomui Herrick. 

Pseudodiaptomus aimandalei SeweU. 

PseudodiapUmua anmndaldt Sewoll, 1010, p. 5, pi. x, fig. 0. 

PMudodiapUmua annandakif Howell, 1924, p. 707, pi. xliv, fig. 2. 

Pseudodiaptomus annanddlei, Sowell, 1032, p. 240. 

This species was first described by me from the Chilka Lake and has 
since been obtained at Quiloii, Travancore and in the Kuran River, 
Perak. It has been taken in tho Canals of the Salt Lakes, Calcutta, at 
Chingrighatta on 19th October 1914, and inside the lock-gates at Dhappa 
Lock on 20th October 1930, but it hail completely disapi)eared from the 
Locality on 29th December 1932. Tt was, however, taken in samples 
15-20 in tho Canals and the Salt Lakes proper in 1928-32 and in the 
Salt liukcs near Naobad (Sample 22) on 2ad February 1933. Tliere 
seems but little doubt that this is a brackish- water form (vide Sewell, 
1932, pp. 233, 234). 


Pseudodiaptomut binghami Sowell. 


Paeudodiaptomiu binghami, Sowell, 1012, p. 337, pi. xvii, figs. 8-11. 
Pseudodiaptomus binghami, Sewoll, 1919, p. 7. 

Pseudodiaptomus binghami, Sewoll, 1924, p. 876, pi. xlv, fin. 2. 
Pseudodiaptomus binghami, SowoU, 1032, p. 240. 


This species was first described from the estuary of the Rangoon 
River and was later taken in the Chilka Lake. It has been taken in 
Tolly’s Nullah in Siunple 10 (2nd February 1933) and at Gaugajoara 
(Sample 11, 2nd February 1933) ; it oiKmrred in the Canals of the Salt 
Lakes, Calcutta, at Chingrighatta on 19th October 1914 and inside the 
Iwk-gatos at Dhappa on 20th October 1930 ; but had disappeared from 
D December 1932. It was taken in samples 6 from 

Budge Budge in tho Hooghly River and has been taken in the Salt Lakes 
^cmsolves at Naoabad (2nd February 1933) and at Uttarbhag (2nd 
January 1933) This species is frequently associated with Pseudodiaih 
tomus annandaki Sowell and, like it, is a denizen of brackish water. The 

boon taken extends 

from m the Rangoon W Estuary and 997-0 at 28-5®0 in the ChUka 

its ■ 
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Pteudodiaptomiis loUpes Ouruoy. 

Pseudodiupivtma lobipea, Gnrnoy, 1007, p. 27» figa. 3-8, 23-24. 

PaetdodiapUtrma Ivbipta, Sowoll, 1024, p. 786, pi. xlr, fig. 1. 

TliiH sjKicies was described by Gurney (1907) from sjMicimeiis taken 
in (icii jiin Tanks in Calcutta and I have since rc^cordod its i)ie8cncc in the 
Uhilka Lake. It has also been tjiken in the Mahauaddi lliver. In the 
piescnfc collections it occurs in all tow-nettings from tlio npjMjr or fresh, 
water iraches of the llooghly River, namtdy from Naihati, Nawabguiij, 
n«'iir the Pulta Water-works and in the vicinity of the Howrah Bridge. 
It would ai)poar to be a purely fresh-water form. 

Pieudodiaptomua toUingeri Bcwell. 

P»tad(tAiapUmu,a laUimjcri, Sowoll, 1010. p. 2, pi. x, fig. 8. 

Fsnadodiajilnmua iMingefi, Sevoll, 1024, p. 787, pi. xlv, fig. 3. 

Fae.Uflodiaplomua loUingcrit Sowell, 1032, p. 241. 

This s[)iH;ios has now been taken in the Chilka Lake, and in the Canals 
of tfio Balt Lak(5S, Calcutta, at Chingrighatta on IDth October 1914, 
and in Hamplu 17 on 28th December 1932 as well as in samples 23, 2D and 
26 from Cttarljhag. It appears to be essentially a bracldsh-water form 
with only a moderat<3 range of adaptability to fresh- water conditions. 

Pseiidodiaptomiu hickmani Sewell. 

Fwatludkphmua hhkmuni, iSowoll, 1012, p. 304, pi. xxii, figs. 1-7. 

FumUtdiapUmaa hickmanit Howoll, 1024, p. 786. 

I^wudodinplomua hichnuni, 8owoll, 1032, p. 236. 

A single examples of the female of this species was taken in the tow- 
iiidting at Diamond Harbour on the Hooghly River (Sample 8). 

Pfeudodiaptomuf aurivillii Clove. 

FacmMuipUmua aurivUlii, Olovo, 1001, p. 48, pi. vi, figs. 11-22 ; i>l. vii, figK. 1, 2. 

Fmfulfidiapttmiia aurivilUi, Sowoll, 1024, p. 240. 

Fstiiidodiaptonma auriviUi, FrilclitJ, 1024, p. 61. 

S(!v<jral examples of the female of tliis species were taken in a tow- 
netting at Diamond Harbour (Sample 8). 


Family PONTBLLIDAB. 

Genus Lalndocara Lubbock. 

Labidocera gangeticai sp. nov. 

Labidocera enehaetaf Stage 1, Sowell, 1912, p. 330, pi. xTiii, figs. 1-0. 
iMbidoeera mchaekit forma fftajor, Sowoll, 1032, p. 361. 

This form was first dcBoril)ed by me from tho Rangoon River estuary ; 
it has also boon taken in the Romroo Biver and at Chittagong. 1 have 
hitherto been inclined to regard it as a largo dimorphic form of Labidocera 
i'uchaeta Giosbrecht with which in previous collections it was associated^ 
though in my last paper (1932, p. 362) 1 pointed out that a comparison 

l2 
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of the scjgmental lengths in this form and in Lahidoccra euchaeta 
brecht showed distinct differences from w'hat one would expect if the- 
were two forms of the same s])ecie8, and I then remarked that ‘ siiCj 
a difference from tlnj normal loads one to suspect that one is not dealin; 
with two stages in the same life history In the present collections ; 
nimiber of examples of this form wtsre taken at Diamond Harbour am 
associated with adults of both sex(a -were numerous immature fonm 
It thus seems certain that this is a differemt species from X. euchaett 
and I, therefore, give it the name L. gmtgelica. It was taken in th 
Hooghly River at Diamond Harbour and Achipur and in the Piali Rive 
at Uttarbhag (Samples 6, 8 and 26), and ap|)cars to be an estuarine form 

Genus Pontella Dana. 

Pontella andersoni Sewell. 

PonteUa anderauni, SowclJ, 1912, pp. 323, 344, and 370, pi. xx, figs. 1-6. 

Pontella aneleraoni, Sowell, 10.32, p. 375. 

This sp<M5ics was first described from the coast of Burma off Chitta 
gong. Since then it has ])een taken at several stations in the Mergi] 
Archipelago. Its presence at Diamond Harbour on the Hooghly Rive 
(Sample 8) is interesting, as it cle^irly indicates that the species posscsse 
a considerable degree of adaptation to brackish-water conditions. 

Family ACARTIIDAE. 

Genus Acartia Dana. 

Sub-genus Acanthacartia Stouer. 

Acartia (Acanthacartia) chilkaentis Sowell. 

Acartia chilkacnaiat Sowell, 1910, p. 9, pi. ix, figs. 1-6. 

Acartia {Acanthacartia) chUkaenma^ Sewell, 1932, p. 305. 

This species was first described from the Ghilka Lake from watc 
the density of which ranged from 997*5 at 28*0°C to 1003*25. In th' 
present collections exam])le8 have been taken in the Hooghly River a 
Nailiati, at Nawabgauj and in the vicinity of the Howrah Bridge ; ii 
Tolly’s Nullah in sample 10 (2nd February 1933) and at Gangajoan 
(2n<l February 1933). In the Canal system of the Salt Lakes it is foun< 
ill tow-nettings 15, 10 and 17 (28th Decimiber 1932), but not in Sampli 
14 from Chingrighatta, though it was present in the near vicinity of thi 
area in previous years, as is shown by its presence at Ghingrighatta oi 
19th October 1914 and inside the lock-gates at Dhappa on 20th Octobfe: 
1930. In the Salt Lakes themselves it has been taken at Naoabad an< 
in pools at Uttarbhag (Samples 22-24). 

Acartia (Acanthacartia) plumota T. Scott. 

Acartia (Acanthacartia) plumoaa, fitouw, 1923, p. 112, figs. 110*114. ^ 

Acartia (AeanthaearUa) plumoaa, Sewell, 1932, p. 396. 

In other parts of the world this species has been recorded from 9al' 
or brackish water^ namely from Loanda Harbour in the G||9I of Guiulieii 
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(T. Scott, 1894, p. 66, PL VII, figs. 22-32) and in Banana Creek, Congo 
River, where the specific gravity of the water was 1008*7. Examples 
were taken in the Canals of the Salt Lakes, Calcutta, at Chingrighatta 
on 19th October 1914, and from the Hooghly River at Falta and 
Diamond Harbour (Samples 7 and 8). 

Sub-genus Odontacartia Steuer. 

Acartia (Odontacartia) spimeauda Oiesbrecht. 

Acartia {Odontacartia) spinieaudat Sitmor, 1023, p. 27, figM. 130-133. 

Acartia spinieavda, Sewoll, 1924, p. 780. 

Acartia {Odontacartia) apinicauda, Sewdl, 1932, p. 397. 

Examples of this species have been recorded from the Ghilka Lake 
in water the density of which ranged from that of the Ray of Bengal to 
.'IS low as 1010*0 at 26*5®C. A single example was taken in the tow- 
iiistting from the Canal at Chingrighatta, Salt Lakes, Calcutta on 19th 
October 1914 while numerous examples occurred in the Tow-netting from 
Diamond Harbour on the Hooghly River (Sami>le 8). 

Sub-genus Acardella Sewell. 

Acartia (Acartidla) tortaniformis Sowell. 

Acartia tftrtanifortnia, Suwoll, 1912, p. 346, pi. xxi, figs. 1-10. 

Acttrlia {AeartMla) tortanifomiiaf Stoner, 1923, p. lOO. 

Acartia {Acartidla) tortamformia, Sowell, 1932, p. 393. 

This species was first recorded from the region of the Rangoon estuary, 
in wat(jr that had a density of 1002 ; and 1 have since obtained spoci- 
iniMis from tow-nettings off JIainguy Island on the Burma Coast and from 
t\\*) rivtjr at Chittagong. Unfortumitely I have no records of the salinity 
of the water in these two latter localities. In the present collections 
sptMimens occur in the Hooghly River from Nawabganj and near the 
I’lilta Water-works as far down as Diamond Harbour. It also occurs 
ir» Tolly’s Nullah at Magrahat (Sample 9, 7th March 1933) and at Oharia 
liriilgo and Cangajoara, Samples 10, 11 (2nd February 1933). In the 
Canal system of’the Salt Lakes, Calcutta, it was present in samples 16 
and 17 (28th December 1932), though in fewer numbers at the latter 
station ; it was present at Chingrighatta on 19th October 1914, but 
appears to have disappeared from that locality in 1930. In the Salt 
[jakes themselves it has been taken at Uttarbhag in pools (Samples 24 
and 25). 

Acartia (Acardella) mtior Sewell. 

Acartidla major, Sewell, 1919, p. 16, pi. ix, %. 8 ; pi. x, Sgs. 2, 3, 6. 

Acartia (Acartidla) mqjor, Sewell, 1932, p. 393. 

Originally described from the Chilka Lake collections, this species is 
common in the lower reaches of the Hooghly River at Budge Budge and 
diamond Harbour, where it occurs in association with Acartia (Acar- 
tortaniformis Sewell 
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Family OITIIONIDAB. 
Sub-family OITHONWAB, 
Cksnus Oithona Baird. 


(Mthona breviconut Gittsbiecht. 


Oithona brevicorniitr Sewell, 1924, p. 19% 
Oithona brevicornis, Kiefer, 1929, p. ». 


from brackish-water arnaS; 


such as a brackish-water lake in Vcrlatcn Island, Sunda Straits, and in 
the Chilka T^ke. In this latter rcfirion it occurred jn water having a 
density ranging from 1015-0 at ID'C. to l(H«-25. Kxamples wijre taken 
in the Canal system of the Salt Lakes, Calcutta, at Ohingrighatta on 
19th October 1914, but it has since disappeared from this locality. It 
was abundant in th<! lower reaches of the llooghly 1 iver and in the Piali 
Liver (Samples 8 and 20.). 


Oithona horai, sp. nov. 

(Text-fig. 4, a-j.) 

$ : Total length 0-521 to 0-604. 

Tlie proportional lengths of the anterior and posterior regions of the 
body are as 1-07 to 1. 

The anterior end is somewhat truncated. A rostrum proper appears 
to be absent and the antero-ventral i>art of the cephalon is produced 
downwards in a rounded jmuuineiuse, very similar to tliat of /AWitiot- 
thma ftivensis Burckhanlt, The widest pari- of the; anterior region of 
the body is at the posterior ma rgin of the e.ephalon . The line of segmenta- 
tion between the cephalon and the 1st thoracic segment of the body is 
less marked than the following divisions. The ])osterior margin of 
the ceplialon is somewhat convex so that the 1st thoraeii; segment appears 
to be narrow in the mid-d omal line. The posterior margins of the 4th 
thoracic segment are rounded. 

Tlic abdomen consists of four free segmenta and the furcal rami ; seg- 
ments 1 and 2 being fused. Tlie proportional lengths of the segments 
are as follows 

Abdominal segment ... 1-2 3 4 6 Furca 

32 15 20 U 19 =100 

The furcal ramus is long and closely rosemblcs that of Limnmthona 
sinenm in that it is almost exactly onc-twclfth of the whole body length. 
The outer furcal seta (seta 5) arises from tjio external border at the 
junction of the proximal and 2nd quarter. The distal setae closely 
resemble those of the genus Oithom in that the inner and outer (setae 1 
and 4) are quite small. The dorsal accessory seta is long. The pro- 
portional lengths of these setae are as follows 


Seta 1 5 

Seta 2 40 

Seta 3 27 

6 

betas 

Donol Seta 20 
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The 1st antenna (Text-fig. 4o) loaohes back to the posterior margin 
of the anterior region of the body. It consists of 16 free that 

have the following proportional lengths; — 



10 11 12 13 14 15 10 

43 43 67 iOO 3U 67 43~ = 1000 

As in tho genus Oiihona the setae arising from the segments are longer 
and slightly stouter than tho terminal setae. 



TixT.no. 4.^0«Aono»o«»». sp. nov. a. lit antenna of $ ; b. 2nd antenna of $ ; c. 
j ^ of $ ; d. 2nd maxilla of 9 ; <• maxilliped of $ ; /. lit Bwimminp leg of 9 i 
2nd swimming leg of 9 ; A. 6tli leg of 9 Dornal view of male ; A. Mandible of d. 

The 2nd antenna (Text-fig. 4 6) consists of two joints only ; the 
distal two segments being fused together. In this respect the pi^nt 
Bpecies closely resembles LimnoUhona ainenns, but differs in that a single 
Atoiit seta arises from ^e inner margin of the proximal segment. 
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The mandible (Text fig. 4e) possesses a stout tooth-plate armed with 
short but stout t<M:th of which the first is separated slightly from the 
rest and is somewliat stronger ; the third tooth is small. The 2nd 
basal sogincut carries two oqiuil stout setae. I have been unable to 
detect the })rcsc!Tico of an inner ramus and this appears to be reduced 
and represented by a single seta. The outer ramus bears five setae 
that are long and shmder. 

In the maxilla the tooth-plate bears several long stout spines ; the 
3rd lobe bears three s<jtnc, of which the middle one is stout, as in the 
genus (Hthona. 

Tlie ‘iiul maxilla (T(!xt-fig. \d) and maxilliped (Text-fig. 4e) are of 
the Oiihtma type. 

In the swimming legs (Tcxt-lig. ifg) the exopods of all four pairs 
b(}ar 1, 1, 3 marginal spines. 

The 5th leg (T(ixt-fig. 4A) comsists of a basal segment that Imars a 
long seta and a single small free segment carrying two setae. 

While closely resembling in its external appearance Limnoithona 
sinensis Burokhardt, there can be no doubt that this form belongs to the 
genus Oithom, 

cJ : Total length ()-542 mm. 

The proportional lengths of the anterior and posterior regions of 
the body are as 1-048 to 1. 

The body (Text-fig. ij) is slightly smaller and is considerably more 
slender than in the female. The wide.st part of the anterior region is 
at the posterior margin of the cephalon. This margin is somewhat 
convex, so that this 1st thorac-ic segment appears to bo narrow in the 
mid-dorsal line. Tlie posterior thoracic margins are rounded. 

The abdomen consists of live free segments, that have the following 
proportional lengths : — 


AMoininnl Hciftnnil. . 


r> Fiiraa. 


16 16 21 Ti 15-= 100 

Buth tho kt anlftiitiao are modified into the usual grasping organ and 
m their ^neral structure agree with those ot other members of the 
genus (hthona. 

I jhis ji(!w species were taken from isolated pools at 
ITttarhhag (i^ampk^s 24 and 25), I have much pleasure in dedicating 
this species to Dr. S. lora, Zoological Survey of India, who has been 

e“;: 


UYULUPOIDA. 

Family OYCLOPINIDAE. 

Sub-family CYCLOPININAE. 

Genus Cyclopina Claus. 

Cydopim longifurea Sewell. 

Siwell, 1924 , 

Ojelnpina lougifurca, Kiefer, 1029 | p! 16 . ^ 

flesonbed from specimens taken in the Chilka T-olrl in 
water that hud a density of 997-0 at 31-6 C. Further 
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been obtained from weed-washings in the sea at Tuticoriii, South India, 
and also in the Canal system of the Salt Lakes, Oaluutta, at Chingii- 
ghatta on 19th October 1914. 


Cydopina minota, sp. nov. 

(Text-fig. 5, o-/.) 

Examples of both sexes of a species of Cydopim that appears to 
be new, were taken in the Hooghly River in water that was absolutely 
fresh. 

$ : Total length : 0*433 to 0*600 mm. 

The proportional lengths of the anterior and posterior regions of the 
body are as 5 to 4. The anterior end (Text-tig. tin) is rounded. The 
cephalon and 1st thoraeio segment arc separate and th<j (u^phalon is equal 
in length to the whole five thoracic segments. The lateral margins of 
the thoracic segments are rounded and are not produced. 

The abdomen consists of four free segments ; segments 1 and 2 arc 
fused together in the genital segment. The proportional lengths of the 
segmonts are as follows : — 

Abdominal Bcgment . 1*2 3 4 R Kiimv. 

iW U 12 Is T? - 100 

The anterior part of the genital segmtmt is somewhat swollen and is 
grooved on the lateral margins. The ainil segment is armed with a row 
of iKJcdle-like spines along the articulation of the fur(;al rami. The 
furcal rami are about twice as long Jis broad. Of the fiircal setae four 
arise from the distal end and the 5th from about the middle of the outer 
margin. The inner seta is small and delic^ate and the 2nd seta is n(i.‘ii’ly 
twicfi as long as the third. The 4th and 5th s<d.ae are subecpial and are 
about one-third the length of the 3rd. 

The Ist antemia (Text-lig. tib) is only Jis long as the t^ephali**. seg- 
ment and consists of 17 segments, thus resembling Cydopim helyica 
Giesbrecht and C, pusilla »Sars. The three proximal joints are mo(h}rately 
long. Segments 1 and 2 appear to be fused. The second joint consists 
of the fused segments 3 and 4 and the 3r<l of s«ignients .5, 6 and 7. The 
next two joints are short, representing s<?gments 8 and 0. Tlie sixth 
joint is formed by the fusion of segmonts 10, 11 and 12. Tlio seventh 
joint is about equal to the sixth, but is composed of only two segments, 
namely 13 and 14. Segments 16 to 23 are separate and segments 24 and 
25 are fused. 

In the 2nd antenna (Text-fig. 6c) the third segment is about half the 
length of the second ; the terminal segment is considerably longer than 
the 3rd and is fringed along the distal half of its lower border with fine 
necdle-liko spines. 

The mouth-parts and swimming-legs are similar to those of other 
members of the genus. . , j 

The 6th leg (Text*fiig. 6c) consists of a basal segment that is fused 
with the thoracic segment and bears a long seta on its outer border ; 
the free segment is comparatively short and stout and bears two spines 
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with a single seta between them on its distal margin and a third 
spine about the middle of the length of the outer marp ; two short 
rows of fine needle-like spines run transversely across the inner aspect. 



7 ova ^^’Bialos wen3 carrying two egg-sacs each containing 6 or 
: Total length 0-467 mm. 

bod^aw toT' '*"***“ «"t«rior and poaterior ngiona of tho 
fouJwa “* posterior regions of the body are as 


Aodorainal BCKmeat 


1 

22 


2 

“IT 


3 


6 Furea. 


W 18 17 IT* .i 100 
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FamUy CYCLOPIDAE. 

Sub-family HALYCYCLOPINAE. 

Genus Haliqrdops Norman. 

Halicydopt aequoreot Fischer. 

Ilalkyehps magnieqMt San, 191.3-18, p. 29, pi. xv. 

Ilalirycloja magtnecpMt Sewell, 1924, p. 798. 

Ilalicyttl^ Kiefer, 1929, p. 24, fig. 9. 

I recorded the presence of tliis .spwiies, under the name HaUcft/clops 
magniceps, in the Chilka Lake. Examples have Ixmui taken in the 
present collections in the Canal system of the Salt Laktis, Calcutta, at 
Cliiiigrighatta on 19th October 1914, and at Uttarbliag (Sample 25) on 
2nd January 1933. 


Halicyclops propinquu9 Sars. 

Ifalkyclojut jiropivpivft Sam, liwr», p. 39fi, pi. xvili, figs. 1.3.'>-149. 

Sevtiral examples of a female Halicychps that appears to agree 
exactly with Sars’ species were taken in some of the pools at Uttarbhag 
(Sample 25) on 2nd January 1933. 


Halicydopt tenuiepina Sowell. 

Ilalinfelnpa ttmitjnna, Sewell, 1924, p. 798, pi. xlvii, (ig. 3. 

This spe(ues was first described by me from the Chilka Lake. 
Examples have been tjiken in the present eollee-tions from a scjries of 
pools at Uttarbhag (Samples 23, 24 and 25) in tlanuary 1933, and also 
in the Canal system of the Salt Lakes at Chingrighaita on 19th October 
1914. 


Sub-family CYCLOPINAE. 
Genus Cydopt Muller. 


Sub-genus Metacydopt Kiefer. 

Cydopt (Motacydopt) dengiziciit Lcpcschkin. 

Cyelopa bwcUmi, Gurney, 1921, p. 840, pi. 1. 

Cychpa buxUniiif Sewell, 1924, p. 7t^. 

CycU^ dengizkva, Gurney, 1927, p. 173. 

Cydops dmgineun, Kiefer, 1929, p. 73. 

A single example of this species was taken in the Salt Lakes, Calcutta. 
I have previously recorded its occurrence in the Chilka Lake. Accord- 
ing to Gurney (1921, p. 840) “ the second joint of the exopoditc of the 
first leg bears 3 spines, while that of each of the^ throe following pairs 
bears four.” In the present example the second joint of the exopod of 
the 4th leg bears only three spines, two marginal and one distal. 
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Genus Mesocyclopi Sars. 

Sub-geuus Me§ocycI<^ Kiefer. 

Mesocyclops (Mesocyclops) leuckarb Claus. 

(Text-fig. 6, a-k,) 

MmiCffeloivi San, 1013*18, p. S8» pi- xxxv. 

Ci/clufui (i/iprruornia, v. Haday, 1906, p. 181, pi. xiv, figs. 1-fi. 

Me/HiTjfrlojuf olj/KdtilH/f, Sewell, 1924, p. 798. 

This speeifts was comparatively common in the collection. Although 
the general stru(;turc of this sfMMnr^s is well known, there are a number 
of suh.siK}ci«?s tliat have been recorded from various parts of the world 
and it se<!ms advisable, tht'roforc, to give a fairly comprehensive account 
of the form from the Museum Tank. 

: Total hmgth ; this varies from 1*022 mm. to 1*289 mm. 

The sp<MumeiLS ap^K>ar at first sight to fall into two quite distinct 
groups ac(?ording to the general shape of the body ; in the first group, 
that art! slightly less in length, the anterior region of the body is of an 
oval sha]!C that agrees wtill with the figure given by Schmeil {loc. dt., 
PI. iii, fig. J ) and Sars and there is a fairly well marked lino of demarca- 
tion btitweeii the anterior and posterior regions of the body. In the 
8iH!ond group, that is slightly longer, the body is much more gradually 
tapcrt‘d and th<!re is l(!sa distinction in the transverse diameters of the 
body and tail regions, the two passing gradually into each other. I 
have b(!eii (iompletely unable to detect any structural differences, 
sufficiently gr(!at to warrant their separation, between the two forms and 
this (liffeiencc. of shape would appear to be due entirtily to the degree of 
coiitijiction of the body muscles. 

The proport ional lengths of the anterior and posterior regions of the 
body are as bPJl to 1*00 while the proportion of the cephalic segment to 
the whole body is as .‘M to 81. 

Tlie posterior r<!gioii of the boily consists of five segments, of whirdi 
the most anterior luilougs to the thorax. The proportional lengths of 
the various segments of the abdomen arc as follows : — • 

, 1-2 3 4 5 Kiirca. 

The lateral regioiLs of the. 5th thoracic! segment bear a number of small 
siunes. 'ITh! latcM al aspe<!t of the genital segment (Text fig. 6 a) is fringed 
with fine liairs and tlie posterior margin of the 5th abdominal segment, 
where it artie.ulates witli the fur(;al rami, is armed with a row of small 
Hj>ineH. 

The Ist antenna roaches back as far as the posterior rnargin of the 
4th thoracic segment in the smaller and more rounded form, and to the 
posterior margin of the IJrd segment in the more elongate form. In both 
cases the appciulage consists of seventeem free segments. The propor- 
tional lengths an*, as follows 
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The first throe segments are devoid of any spinous armatiim l)ut aegments 
4 to 14 all carry a number of minute spines ; these are arranged trans- 
versely, either in bands or linos on stjpienfs 4-(; and th(j proximal haif 
of 7 ; on segments 7 (distal half) to 12 there is on each segment a 



iKXT-nn. 6. — {Maocydopt) lenelutrH (olaufs), $ ; a. GvnitH] tiepniriif of 
abclomon ; b, 2iid antenna ; e. MandibJe ; <2. 2iid Maxilla ; e. Maxillipi'd ; /. lot swim- 
raing log ; g. 2nd swimming leg ; k. 3rd swimming leg ; j. 4th swimming log ; k. Cth 
log. 

broad patch composed in tho main of transverse rows of sphuis and a 
transverse row of spines along tho distal margin ; on segments 13 and 14 
there is a longitudinal row of spines and a small transverse row along the 
distal margin. Segments Ifi and 17 each boar a transparent lamella, 
that on the terminal segment showing very clearly the characteristic 
semilunar break in the contour. The margin of this lamella on the 
terminal segment is not plain, as figured by most previous workers, but 
w finely oienated. Schi&eil (foe. et^. p. 63) has called attention to this 
feature and in his description states “ der dos sicbzehnten dagegen ist 
foin gesagt und zeigt zu Beginn des letzten Drittels einen bci alien 
Individuen anzutreSenden brosseren Ausschnitt 
, ^0 2nd antenna (Teidrfig. 66) is long and slender. The 1st segment 
IS aimed with several rows (d spinesi of v^ich three are composed of fine 
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noodlo-liko spimw aiil tlie Coirbh that rum aloiii; the lateral a^pjofc is 
compoied of triaii^ular spiiioi that iit^roaio in size distallyi The dud 
and Ord se;»meiits aie both armed with a row of neodle-liko spiuos along 
thoir posterior margins. In the Ith st^mcnt there arc two such rows ; 
tlio proximal is by far the longer and passes along the proximal three- 
louitlis of the posterior margin and then turns across the face of the 
Hegimmt in a transverse direction. The smaller distal row commences 
in the posterior fourth of the, segment and aft(n‘ a short course turns 
across the face of the segment near the distal margin. 

'I’he labrum is bonlereil with a row of teeth-like processes ; com- 
mencing from the oiiti^r margin of one side, tliere is a rounded process 
separated by a small gap from the others, then comes a small process 
that is followed by a process that is about twice the size of the others ; 
betwevm tlic.sc two large proc(;sses am six smaller processes. 

The mandible (Ttixt-lig. (ic) closely resembles tliat of CycLoys slrcmus 
Visc.luji' as ligured by fcJars (lU13-lii. PI. xvi). 

The 1st maxilla is as ligured. 


The 2nd maxilla (Text-lig. Od) shows an interesting ditference in the 
two types. In the smaller form with the idiaracteristie oval body the 
orenulations on the posterior margin are very iueonspieuous or ubsetit 
altogetluir, being only indi<iatc,d by a scries of })arallel markings near 
the margin ; in the larger and more tapering form tluj crenulatious are 
presejit and well marked. In all other Tosjn^cts the appendages ans 
identical. 

The inaxilliped (Toxt-fig. (ie) hears two patches of triangular spines 
on the posterior margin of the 2nd segment, as indicated by Schmeil 
(Uk: ciL 1892, P. iii, lig. 4). ^ 

III the 1st Hwinmmig leR (TexWig. b/) the Ist himl lioars a single 
mrior seta and is fringed on its outer margin with a number of lino hairs. 
Tho ‘-nd basal wgment carries an outer seta and iutcrnally is produced 
lu a rounded lobe that is friiigod with hairs ; on its posterior aspect are 
two rows of spines one ruiuiing along tho margin of tho articulation with 
the Ist segment of the ciidopod and tho second in a curve near the arti- 
culation of tho bawl segment of tho oxopod. Each ramus consists of 
th^ sogmciits and the exopod only roaches as far as tho level of the 
point of ongm of the outer seta on tho terminal segment of the cn- 
dojwd. In the oxopod tho segments bear 1 , 1 , and 2 
that, though serrated, arc te strongly dovcioped than ^ose rf the 
posterior paira ; the ond spine is long and slender^ and is finely serratod 

.1 u, -wHli prt 

seattcrod long lineMis A sInnW ^ 

mie 2nd basfl segment 'bois atStxZllZ the distal innarangla. 
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hairs. In the Ist segment of the oxopod the inner margin is fringed 
with delicate hairs and the outer margin with minute spines ; a row of 
small triangular spines runs across the surface near the distal margin 
and the margin itself is fringed with delicate hairs. The 2nd segment 
is also fringed along its outer margin with lino spines, and bears a row 
of small triangular spines across its surface distally. In the endo])od 
both the 1st and 2nd segments Imar a row of small spiiies across the sur- 
face near the distal margin. 

The 3rd swimming leg (Text-fig. 6A) closely i-ese.nibles the 2iul. 

In the 4th swimming leg (Text-fig. C;) the 1st basal segment bears a 
short row of small triangular spines on the proximal part of its surface, 
and an interrupted row near the distal margin . The 1st and 2nd segments 
of both the oxopod and endopod bear a row of small spines near the 
distal margin. 

The 5th leg (Toxt-fig. 6A) is of the typo figured by Sars and others. 


Sub-genus Thennocyclopi Kiefer. 

Mesocydopt (llieniiocyclops) rylovi Smirnov. 

(Toxt-fig. 7, a-d.) 

Mfnocyehipn ryloiH, Smirnov, 1020, p. 38, Iirh. 1.6. 

Mesocyehps oilhonoid€9, Sowell, 1024, p. 700. 

Mcjtocyclopn (TherMocydoju) rylotn, Kiefor, 1020, j). 8.5. 

Iniliooithonoides-hyalinus group of species of the genus Mesociyclops, 
that Kiefer has created into a separate sub-genus Tkernmychyps^ are at 
least fourteen species that differ from one another only in minute details 
of structure. 

1 have carefully examined the present form and compared it with the 
description and figures given by previous authors. Kiefer (1921), p. 
397) has stated that so far as his experience goes ho has never soon Cyclops 
oithonoides in any collection from South Africa, India, the Sunda Islands 
and Now Zealand that ho has examined; in every case the species 
present has boon either Mesocyclops hyalinus or some species very nearly 
related to it. In my account of the Oopepoda of the Chilka Lake (Sowell, 
1924) I recorded the presence there of Mesocyclops oUhonoidcs, as I 
followed the nomenclature given by Sars in his account of the Crustacea 
of Norway (1914, p. 69) in which ho gives Mesocyclops hyalinus, as a 
synonym of M. oithonoides, A further study of these specimens has 
shown that they undoubtedly belong to the hyulinus group. 

The present form possesses the following characters : 

$ : Total length about 1*0 mm. 

The proportional lengths of the anterior and posterior regions of the 
body (Text-fig: 7 a) are as 1*628 to 1. 

The proportional lengths of the abodminal segments are*as follows 

Abdominal segmegt . 1:2 ' 3 4 6 guroo. 

S 17 ii n ST" =.100 

The furoal rami are sli^tly divergent and are 3} times as long as wide. 
The outer furoal seta arises at &e junction of the middle and distal 
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tliirds of tho ramus. The proportional leiigt,lis of the furcal setae are 
as follows 




2 3 4 ft ]>orsal Accewory. 

■57 wi 13 


Tlu! pro(M>rtion of the Jst to the 3rd being as 1 : 1*562. 

The lateral margins of the 5th thoraeic segment are covered with fine 

hairs. 1 • 1 i 

Th<» 1st aiittmiia consists of 17 segments of which the last bears 

several transverse rows of minute spiiiules. 



The swimming legs appear to resemble exactly those of Jf. nioti. 
The 1st swunmmg leg is comparatively roWt. The oomwotiiig laou^ 
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is provided with a rounded eminence on each side, which bears four or 
five small spines. The 1st basal segment bears an inner seta on a slight 
projection at its distal inner angle, and there is a patch of hair on the 
outer margin towards the proximal end. The 2nd basal segment bears 
{III inner and an outer seta of about equal length ; the rounded inner 
margin is fringed with hairs and there is a row of five or six small spines 
along the articulation for the endopod. Kxopod 1 bears a single inner 
seta that is somewhat shorter than the inner setae of the succeeding 
segments. Tho outer margin is fringed with minute spines and a row of 
small spines runs across the surface parallel to the articulation with 
oxopod 2. There is a similar row of small spines across the surface in 
exopod 2. All the marginal spines arc subequal. 

In the 4th swimming leg (Text-fig. 7d) the connecting plate is tra- 
v<n sed by two rows of minute spinuh^s and on each side there is a rounded 
prominence that bears thret; small spines. A row of spines runs along 
the line of articulation ivith basal 2. This latter segment is produced 
on its inner distal part in a rounded swelling that is further produced 
into ti sharp spinous process ; a row of minute spinulcs runs along tho 
articulation with exopod 1 and the external marginal seta is short. In 
the exopod both the 1st and 2nd segments carry a row of minute spines 
jiloiig the articulation with the distal segment. In tho endopod there 
is also a row of even more fine spines along the distal margins of segments 
I and 2. Tho two end spines are markedly unequal, though not as much 
so os in Mesocyclops oiihormdes ; the outer spine is slightly less than half 
the hmgth of the inner. 

In the 5th log the seta on the basal segment is short and tho outer 
seta on the free segment is considerably shorter than the inner spine. 

These examples appear to agree with the form described by Smirnov 
under the name MesocydofS ryhm. This species is widely distributed 
around Calcutta and occurs in samples 9, 12, 15-18, 20, 21, and 25. 
It has previously been recorded by mo from the Chilka Lake. It 
appears to be an inhabitant of slightly brackish water, though occasionally 
occurring in water that is absolutely fresh, as the Tank in the Indian 
Museum. 


HARPACTICOIDA. 


Family ECTINOSOMIDAE. 


Genus Ectiiioadiiui Boock. 
EctuMMoma melamcept Boeck. 


Eetinoaoma mdtmiupiit Sew«11, 1924, p. 809. 

This species was recorded by me from the Chilka Lake, so that its 
occurrence in the Salt Lakes, Calcutta, is uot a matter for surprise* As 
Sars (me. p. 380) has pointed out there is a very close resemblance 
between tli^is species and the Southern form, Ediiwsotiiui australs EssAy 
(=J5. antorefioa Giesb^oht) aud I am not by any means certain that 
these Indum ei^mple^ iAoidd not bo rofcrr®d to the Southern form. 
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Family TEGASTIDAE. 

Genus Parat^aites Sara. 

ParateKaitet tphaericus var. timOit Sewell. 

Paratuga/Oeii aphamnat vw. Sewell, 1024, p. 816, pi. li, fig. 2; pi. Hi, 

fig. 2. 

A singli^ example of wliat I take to be this species was found in the 
tow-netting from a large pool at Uttarbhag (sample 26). Up to the 
present time this vaiiety has only been taken in the Chilka Lake. 

Family DIOSACCIDAE. 

Genus Stenhelia Bocck. 

Stenhelia longiilurca, sp. nov. 

(Text-fig. 8, tt-y). 

Specimens of a StenJtelia, that appear to represent a new species, were 
taken in pools at Uttarbhag in samples 28 and 26 and one example, a 
female, at Chingrighatta on 19tli October 1914. Several examples 
occurred in sample 26 from th(^ Piali river. 

$ : Total length 0*708 mm. 

The proportional lengths of the anterior and posterior regions of the 
body are as 1*046 to 1. The anterior region of the body (Text-fig. 8 a) 
is comparatively robust. The cephalic segment bears anteriorly a broad 
rost urn that terminates anteriorly in a pair of rounded protuberances. 
The urosome is much shorter than the ontcirior region of the body and is 
much narrowiu ; it tapers somewhat towards the posterior end and 
posteriorly Insars a ])air of elongate and divergent furcal rami. The 
furcal rami are long, being almost equal in length to half the length of 
the abdominal segments. In its general appearance this species closely 
resembles Stenheliopsis divarmUa Sara, but the structure of the append- 
ages clearly demonstrates that it is a member of the genus Stenhelia. 

The 1st antenna consists of 8 segments, bearing a number of setae ; 
th'* appendage, is short and Teache.s back but a little beyond the middle 
of th . (cephalic 8e.gment. 

The 2nd antenna (Text-fig. 8 h) possesses the structure found in other 
moml)ors of the genus ; the two rami are markedly unequal. The 
outer ramus is slender and is about equal in length to the distal segment 
of the imier ramus ; it consists of three segments, of which the middle 
one is small. The basal segment bears a single seta ; the middle segment 
ako carries a single seta and the terminal segment boars one seta near 
the base and a pair of setae arise from the &tal extremity. The two 
segments of the inner ramus are of about equal length. The proximaL 
segment bears a single seta on its outer margin. The segment 
bears two shorty spines on its anterior border, arising close together at ! 
^out the junction of the middle and distal thirds of the joint, and at 
the dis^ end are two spines, two geniculate setae and a Btrai{^t ; 
seta. The anterior margin, proximal to the oiigm of the two smeS| is 
armed with a row of six or seven needle-like spinules. 
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Tb j^bledoxt-flg. 80 ) odubite the structure chur-utemtic of 

The 1st and 2nd maxillae are of the usual typo. 



The maxilliped (Text-fig. 8 d) closely resembles that 6f StenMia 
pooa Boeek, as figured by Sara (1903, pi. cxix, mp,) and of Stenhdia 
^nopmata (A. Scott), as fi^d by me (1924), pi. liii, 2 mp®) 

In the 1 st swimming leg (Text-fig. 8 e) the second basal segment bears 
a slender seta externally and a stout spine on its inner margin. The 
exop^ counts of three segments, of winch the 1 st and 2 nd each bear a 
margmal spine externally but no seta on the inner margin. The 3 rd 
se^ent bears two spines on its outer margin and a spine and seta 
istally, ^ The endopod consists of only two segments ; the proximal 
>ears a sin^e seta internally and the distal segment bears one seta on its 
mnw margin and two disti^y of which the inner is stout and spine-like. 

. . ^ ^ the swimming legs (Text-fi|p. 8 / p and A) all have a three- 

J mted exopod and endopod. In the 2^ leg U^e 1st basal segment is 

m2' 
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produced at its inner distal angle in a rounded prominence. The 2nd 
basal segment bears a spine-like process on its inner margin and a second 
spine-like process is situated between the articulation of the two rami ; 
a slender seta arises from the outer margin. In the exopod the 1 st and 
2nd segm<;nts <ia(h bear a single marginal spine and a slender seta arises 
from the inner border ; this seta is especially delicate in the 1st TOgmont. 
The 3rd segment (uirries two marginal spines and an end-spine, two 
setae arise from the segment, one from the inner margin and one distally. 
In the endopod the segments be,ar 1,1, ami H setae respectively. 

The 3rd leg (Text-lig. Hry) resembles the 2nd, except that the 3 rd 
segment of the exopod bears three marginal spines instead of only two 
and all three inner setae are dehe.at(‘. Tli(} segments of the endopod 
bear 1,1, and 4 setae, all of which arc stout and spino-liko. 

In the Ith l(ig (Te,xt-lig. 8//) the exopod is nearly twice the length 
of the cndo])0(l ; segment 1 bears a single marginal spine and a 
very delicate inner seta ; segmemt 2 bears one spine externally and a 
well developed seta on its inner border ; segment 3 has two marginal 
spines and a stout end-spine, while two setae arise from the distal margin 
and one from the inner border. In the. endopod the segments bear 
1 , 1 , and 4 setae, all of which arc stout and spim^-like. 

In the 5 th leg (Text-fig. 8.7) the basal segment boars a slender seta on 
its outer margin and four setae arise in two pairs from the posterior 
border ; the free segmejit bears five setae, of which one arises from 
the outer margin, throe from the distal margin and one from tho inner 
border ; of the three arising from the <listal nmrgin the innermost is 
much smaller and more delicate than the other two. 


Family CANTHOCAMPTIDAE. 


Genus Mesochra Boeck. 

Metochra meridionalis Sars. 

(Text-fig. 9 , a-J , ) 

Meaochra nKridiotialis, Sara, 1006, p. 380, pi. XVI [, figs. 87-102. 

Two examples of a species of Memekm, that appears to bo so simiU. to 
tto s^raes'dfiTOrib^ by Sars from tho brackish water of Chatham Island ■ 
they"® the 8»mo, were taken in the Salt 
»t amgrighatta on 1 9 th October 1914 . 

cxaLi smaller than Sara’ 

examples, which measured 0'48 mm «»«««•»«« 
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The 1st antenna (Text-fig. 96) is short and is composed of seven 
segments, of which the proximal three are considerably stouter the 



TGXT-no. 0 . — Mesochra taaridioMli/i Rars, $. a. Dorsal view of abdominal Begmnnts; 

b. Ist antenna ; c. lat swimming leg ; d. 2ud HW'imming leg ; e. 4ih swimming log ; 

/. 6th log. 

(listul four. The 1st and 2ud segments are of about equal length and the 
3rd is considerably longer. The 3rd segment bears a long sensory fila- 
ment. The 2nd antenna appears to resemble the figure given by 
Sars (loc, dt., pi. xvii, fig. 91) ; the 2nd segment of the endopod bears 
two spines on its anterior margin and a longer spine arises from the distal 
anterior angle, two geniculate setae and a single straight seta arise from 
the distal end. I was unable to see the exopod. 

The mouth-parts appear to resemble the description given by Sars. 

The 1st swimming log (Text-fig. 9c) ulosely resembles that of 
Mesochra meridimmlis and M, tiwsae Gurney (1927, p. 540, fig. 151, C) 
BO far as the proportions of the endopod and oxopod are concerned, but 
differs from both in that the 3rd segment of the exopod bears only 
tliree spines and appears to be devoid of the inner seta which in the 
other species arises from the distal inner angle. 

The 2nd, 3rd and 4th swimming legs (Text-fig. 9 d, c) agree closely 
with the description given by Sars and the exopod presents the following 
formula 

Exopod. 

Joints . . * 1 2 3 

Leg2 . .0 1 H-8 

Leg3 . . . 0 1 2*1*3 

Ug4 . . . 0 1 2*1*3 

As Gurney has pointed out {he. oU., p. 640, 641) the form described by 
him under the name Mesochra timsae from the Suez Canal ^ffera from 
M. meridionaUst and, therefore, from the present examples, in that the 
ezopod of each of the swimming legs 2-4 be^ four spines, three marginal 
and one distal, on the 3rd segment. 

The 6th leg (T«tt-fig. 9^ closely resembles the description giveh by 
Sara (2oe. p, 890’rad % 100). The basal sejgment bean a fine seta 
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on its outer margin. The free segment is somewhat more pyriform than 
as figured by Sais, but the number and arrangement of the spmes and 
setae that arise from th(j distal end are exactly similar. Two fine setae 
arise lajtwcen two stout spines, of which the outer is much the shorter. 
The jjrolongation of the basal plat<^ extends as far as or slightly further 
than the eiul of th<j free segment and bears five spines, of which two 
arise from the distal margin and thretj from the inner border. The 
innermost spine is considerably shorter than the next and is even shorter 
than is figured by Sars. 

Although th(! prcisont specimens differ in one or two small details of 
structure from Sal's’ specimens, th^^ general resemblance is so close that 
1 have little hesitation in referring them to the same species. 


OHIKOGNATHA. 

Family LAOPHONTlDAJi:. 

Genus Laophonte Philippi. 

Lacqihonte bengalensisi sp. nov. 

(Text-fig. 10, a-A.) 

9 Total length 

Ill all the specimens that I have examined the segmentation of the 
body is complete ; there arc foui* free thoracic segments present but the 
abdomen consists of four segments only. 

The anterior margin of the eephalou (Text-fig. lUa) is rounded and 
bears in the middle line a somewhat truncated rostrum, that carries a 
pair of ext'cmely small setae. The lateral margins of the thoracic 
segments are parallel oi' slightly divergimt; each segment is widely 
separated from the sogmwit immediaU^iy following it. The posterior 
thoracic margins are unarmed witli rows of minute spines. 

In the abdomen the 1st segment is produced into sharp points 
and so also is the 2nd. The anterior three segments are all provided 
along their posterior margins witli a row of minute spiniiles. The 
anal segment narrows somewhat towards the posterior end. lie furcal 
lami are about one-uiid-a-half times os long us the anal segment. The 
maigiii seta arises a little beyond the middle of the segment. Of the 
four distal setai? the outer and inner are small, the 3rd seta is about 
two-aud-a-half times as long as the 4th, and the 2nd seta is stout and 
IS at least as long as the whole abdomen. 

The 1st antenna consists of live sogmoiits only ; of these the Ist 
n are of approximately equal length ; the 3rd segment is the longest 
and js produced at its anterior distal angle in a stout process beanng 
a dehcatc seta and a sensory filament ; the 4th segment is small and the 

liM of demarealion from the 5 th is not very clearly marked. Ihe ter- 

^ *** general ahataoten ■ 
— y resembles the corresponding <ngan in LamhoiUt 
mhamma Gnome and Biohatd and LaojLu 
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The 2n(i antenna (Text-fig. lOh) is also very '^similar [to this organ 
iu the same two species. The outer ramus is shoi-t and bears four setae 



'J'liXT'FiO. iO.—LaopbmUe Imyalevnin, »p. nov. a. Dorua] viow of f? ; 2iifl Bnteuna of 
? ; c. Ist swimming leg tif ? ; d. 3rd Hwimming log of {? ; f. Stli log »>i V ? /’ 
anienna of ^ ; p. 2nd swimming log of ^ ; A. 3rd swimming log of (J ; j. 4lh Hwiiiimmg 
leg of k. 6th log and genital armature of 

of approximately equal length. The inner ramus consists of two joints ; 
the distal is of moderate length and bears four .spines on its margin, of 
which the proximal two arise close together. Two geniculate setae 
arise from the distal end and a smaller simple seta front tlw? distol lower 
angle. The inner wi ArginK of both segments are provided with a row 
of spines. 

The mouth-parts, so far as I have been able to examine theni, appear 
to resemble those of other members of the genus. The maxilliped be^ 
a stout claw-like distal segment that reaches back to the end oi the 

preceding segment. r i i. 

In the Ist pair of legs (Text-tig. 10c) the exopod consiste of only two 
segments and reaches to about Sie junction of the proximal ana n 
quarter of the leng& of the proximal segment of the 
1st segment carries three spines and two geniculate setiw. Tie 
consists of two segments of which the proximal is long, the distal segm 
is small and bears a stout olaw-like spine. ^ 

All four pm of swimming legs (Text-fig. lOd) consist of a 
jointed enoppd and a two-joint^ endopod. The arrangement 


three-/ 
of the/ 
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setao and spines on 
follows 


the various segnifiiits of the limbs is as 



p 2 ... 0 4 0 1 i’1’4 

p! 3 ... 0 0 0 1 M-4 

P. 4 ... 0 3 0 1 M*4 


Thus in the endopod there is no seta on the Ist segment in any leg { the 
second segment b( 5 ars <1 setae in the 2nd leg, C in the third and 3 in the 
fourth. In the exop(Kl the 1st segment is without a seta in all the legs ; 
the second segment in all bears a single seta on its inner mar^n and one 
at the distal end while in each leg there are three marginal spines and an 
end-spine making a total of four. There is a slight difference between 
this arrangement and that seen in Laophonte cha^amensis in which the 
formula for the 3rd leg is 

Kndojwd. Exopod. 

1 2 3 


P. 3 . . . • 0 6 0 0 M‘4 


In the 5th pair of legs (Text-fig. lOe) the segmentation of the 
appendage is not complete ; the two rami being fused into a single plate. 
Tiic basal portion bears three setae on its inner margin and a single seta 
arises from a prominence on the outer margin. The projecting portion 
of the appemdage, that corresponds to the usual free segment, bears 
tluree setae, two from the distal end and one from the outer margin, 

(J Total length, 0*479 mm. 

The general form of the body closely resembles that of the female ; 
theic are live segments in th(} abdomen. 

The anterior antennae (Text-iig. 10/) are modified into grasping 
organs that elo.s«ly resemble those of other members of the genus. 

The 3rd pair of swimming legs (Text-fig. lOA), as usual in this genus, 
differs from that of the female in that the endopod consists of thr^ seg- 
ments instead of two ; in this sex the second segment bears a single inner 
seta and the tenninal segment carries 5. In the 3rd and 4th pairs of 
legs (Text- fig. lOj) the exopods are more stoutly developed than in the 
female and the terminal segment tends to bend inwards towatds the 
middle line. 

The 5th pair of legs (Text-fig, lOA) appears to be reduced to a small 
projection near the posterior margin of the segment, that bears inte^ 
nally two setae and at the external angle of the plate a short proeess 
from which a single seta arises. The posterior margin of the 1st ab- 
dominal segment is armed with a pair of setae. 


Family CLETODIDAB, 

Genus Lmmocletodei Borutzky. 

» WM created by Botutaky (1926) to accommodate • Mv 
spccica that be obtained from the Volga Eivei and its ddt% 
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tunately Borutzky’s paper is in the Russian language ; ho, however 
gives a summary in German and a perusal of this and a oomparisou of 
the present form with his figures leaves no doubt that in the collection 
from the Salt Lake system we have a second and very closely allied 
species to Lmnodetodes behningi Borutzky. ^ 

Limnodetodet secundus, sp. nov. 

(Tcxt-fig. 11, fl./*.) 

Several examples of what appears to be a new species of the genus 
Lmnodetodes WQie taken in a shallow pool, almost dried up, alongside 
the road at mile 4 from Baruipur on the way to Uttarbhag (Sample 23). 

? Total length, 0-468 mm. to 0-427 mm. 

The body (Text-fig. llo) is slender and tapers towards the posterior 
end. At the anterior end in the middle line is a amull rounded rostal 



TbxT'TO. lU-^Limnoeiekdes Mmndus, ip. nov. $. a. Bonal view ; b. let antenna j e- 
antenna; cf. lat 111110111 ing leg ; e. 2 nd ewimming kg ; /. Srd awimming leg; g. 
4 th ewinuning kg ; A. 5 th kg. 

projeotion. The genital segment is large and has the appearance of being 
divided into two by a tansveise suture ; the fiuoal rami are shorter than 
the anal segment a^ bear a minute seta at the distal outer angle, while 
two unequal setae spring from the distal margin. 




102 


Accords of the Indian Museum, [ VoL. XXXVl, 


The Jst iuiteiimi (Text-lig. 116) appears to consist of four segments 
only. The Srd and 4 th segments are thickly fringed with setae and from 
the tciminal segment spring three comb-like setae. 

The 2nd antenna (Text-fig. 1 Ic) difiers from that in the genus de- 
ludes in that the outer ramus is present and bears three setae. 

The mouth-parts appear to 1 m) feebly developed. 

Tluj 1st swimming leg (Toxt-lig. lid) consists of a two- jointed basal 
portion, a three-jointed exopod and a two-jointed endopod. The 
second basal segment bears a stout spine-like seta externally and a 
stout spine internally. Exopod 1 and 2 each bear a spine^ 

but are without an inner seta. Exopod 3 bears two Tnargiwpl opines 
and an end-spine and a single seta arises from the distal border. The 
endopod is about as long as the exopod but owing to the projection of 
the basal segment appears to be longer ; it consists of two segments, of 
which the proximal is comparatively stout and bears a single inner seU ; 
the distal sequent is long and cylindrical and is fringed on both borders 
with line hairs ; it carries two unequal setae at its distal end. 


In the 2nd, 3rd and 4tli swimming legs (Text-fig. 11, e, f and g) 
the Htnicture is identicjal. Each appendage consists of a three-jointed 
oxopod ami a slender cylindrical endopod having two segments of which 
the proximal is very short. In each case the 1st segment of the exopod 
and the jiroximal segment of the endopod are devoid of setae. The 
distal segment of the endopod bears terminally three setae of which the 
inner and outer are short and the middle seta long and spine-like. 

Th« (jth Hr of legH (Toxt-lig. Hi) ,vpp«»ig to be quite oharaotoristic, 
the basal eegmeut beam externally a single seta mounted on an elongate 
pro(^ ; the plate itse [ is almost pyriform in outline and bears two setae 
on Its inner nvargui and a suigle spine-likc seta distaUy. The free segment 
IS considerably reduced and liears distally two unequal setae. 

An interesting ieaturc of this species is its susceptibility to infection 
1 At least nine 

the». W ^ ® "hort stem, while in other instances 

tWe was a common delicate stalk from which a number of indivS 


(louusClatocamptnt Schmankewitsch. 

Cletocamptut confluent (Schmeil). 

MKanplug vonjlu^m, Gurney, 1927, p. 663 Be 164 
Ufiocamphs cmflyrnt, Boruteky, 1931^ p. 88, fijf. so' 

^ ®P®®i«® taken in U 

characteristif* ftf’ini ^ extreme tolerance of varying salinit 

freshwater.” It wtlld 
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Family TACHIDIMK 
UoQUB Tachidiui Lilljoburg. 

Tadndiiit sp. 

(Text-fig. 12, a-e.) 

A few examples of u speuies of Tachidim wcie taken in a road-side 
pool at mile 4 on the way to Uttarbhag (Sample 23). in their general 
structure they appear to come very near to, if they are not actually 
identical with, TMdiue brmcornis. 



TsxT.rio. 12.— Tttchidiiu ap. a. lat antenna; b. 2ud Hwiaiiuiug leg; e. llrd ttwiinming 
leg ; d. 4tL ewimming log ; a, 5th log. 

Origin of and changes in the Copepod Fauna. 

In attempting to reach any conclusions regarding the origin of the. 
fiiima of such an area as this, one must bear in mind that the presence 
of any given species at the present day may have been the result of 
passive persistence in contradistinGtion to active migration, in times 
past there can be but little doubt that this region was actually a paii; 
of the Bay of Bengal and that with the gradual extension of the Delta 
seawards the watef of the rivers and lakes gradually became less and less 
salt, though the actual process must have been extremely slow. A 
cei-tain number of marine species that had established themselves within 
the aiea during the early stages of the formation of the Delta would 
doubtless be able to acclimatise themselves to the gradually changing 
conditions and thus equally bo able to persist in their original habitat 
and form a relict fauna, ^inandale (1922, p. 152) has pointed out that 
“ the number of species of marine origin that have established themselves 
peimauently in &sh water above the limits of tidal influence in the 
Ganges since the old immigration of ^e cosmopolitan freshwater fauna 
is small. Most of these species belong, however, to genera no longer 
found in the sea and probably of relatively ancient origin. The marine 
fauna of the Delta, on the other htmd, is rich and includes not only many 
peculiar genera, but others, and even species, which also live in the sea. 
I cannot, however, find any definite dividi^ line between Idiese two 
faunas. The relict fauna consists merely of organisms that have proved 
more capable of estoblishing theolselves in abnonnal circumstances, 
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and, ilioroforo, more suWul in the ponnliar line of life ^opted 
bv them.” On the other hand a largo pcrcentego of tje species that 
oLtitate the plankton may have been brought ° ^ 

action of the tidal currents ; in nuiny of the nvers of the Delta the flood 
stream is extremely powerful and in the Mntla and Hoogjily nvers, es- 
pecially at times of spring tides, forms a bore that sweeps up toe 
river carrying with it a large planktonic population. Month after 
month, therefore, examples of the coimnon inhabitants of the marine 
littoral zone and of the lower estuarine regions will bo passively swept 
high up the river and should they possess the luusessary degree of adapt- 
ability to ehaugc.s in the salinity or specific gravity of the water there 
seems to bo but little difficulty in the way of the establishment of a 
permanent domicile in the higher reaches of the delta or In the asso- 

ciatiid pools and lakes. ■ x v 

As the deltaic region has extended seawards and the influence of the 
tidal flood on the salinity has become less and less, with the result that 
the water has become more and more fresh, a number of genera and 
species, whose normal habitat is fresh water, will automatically be 
carried into the lower reaches aud through the canals into the Salt Lakes 
and again with but a slight degree of adaptation will be able to establish 
themselves in areas that only a few years ago were inhabited entirely 


by a brackish water or oven a marine fauna. 

In only a comparatively few instances does there seem to have been 
a definite attempt to migrate upstream from the sea into the fresh- 
water areas above the influence of the tides ; and even in these cases it 
is difficult to decide whether the apparent migration has been the result 
of the acquisition of a true auadromic habit, such as is found in some of 
the prawns and fish, or whether it is to be attributed to a passive distri- 
l)utioii either of adults or of larval stages in which there was an un- 
usual range of adaptability. In a deltaic region such as this, that is 
subject during the rainy season to wide-spread floods, a wide dispersal 
of aquatic forms is bound to occur frequently. 

A (jomparison ol the Oope])od fauna of the Calcutta Balt Lakes and 
their associated canals and pools with that of the Chilka Lake reve^ a 
vciy close agreement, especially among the Calauoida aud Oyclopoida, 
aud in the following lists I have given the difierout species in those two 
groups that have boon taken in the two localities 


Calanoida. 

Paracalah'iM cnuniroetru, 
Acrocalanui in&rmis, 

Inas tropica. 

PaeadodiapUmua anruindaki, 
Pseudodiaptomua hinghami, 
Pacudodiaptornua hickmani, 
Paeadodiaptomua lobipea. 
PaettdodiaploMua atrricaudatua. 
PacudodiapUmua toUingeri, 
DiapUmaa cinctua. 

JHapUmua blanci. 
jDiaptomtff contoritia, 
Difitomua pMer. 

Diaptomua atrigilipca, 
Labidocera pavo. 
AoartiaehmaciiMia, 


Chilka Lake. 

Aeartia centmra, 
Aeartia aouthweUi. 
Aeartia apinieauda, 
AcartieUa major, 
AeartieUa minor, 

Cyolo^ida. 

Oithona brevieomis, 
OithotM nana. 
Gychpina inkmedia, 
Ojfchpina longifiarea. 
SaU^fdopa ae^pwrmtt, 
tamiapina, 
Cyck^ bieohr, 

Oydi^ dangistieiu. 
WopakMckarti, 
OvtUona mlnut 
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paraedlanMdubia. 
Acroedawu iaemw. 
Psmdodiaptonm annandalci. 
pseudodiapUmiu mriviUii. 
pseudodiapkmus binghami. 
Pmdodiapkmiu hiehmni. 
Pseudodiaptmua kbipt*. 

PttMiapUmwt kdlingm. 
IHnpUmw einctui. 
fliaptomaa blanci, 

Diaplamua cmtoriua. 
Piaptomua orientalis. 
Diaptonm strigilipa. 
JHapimus vidwu, 
fjobidoagfi gangetica. 

Ponldla anderaoni. 


Aeartia ehiliaenaia. 
Aeariia plumoaa. 
Aeartia apinicavda. 
AeartieJla major, 
Atwliella tortaviformia. 
Oithona brevkomia, 
Oitkona horai. 

Cyclopina lowjifurea. 
Cyclopim minula. 
llalieyelopa aeqvoreva. 
Halieyflopa ptopinquva. 
Ualv^Uvpa Umiapim. 
Cyrtopa dangizieva. 
(Jyc/opa levfkarti. 
Cyelopa rylovi. 


Thus out of thirty species recorded from the Salt Lake System twenty, 
or 67 per cent., have been taken in the Chilka Lake. A number of species 
have been taken in the Chilka Lake that have not so far been detected 
ill the Calcutta Salt Lake system and I give a list of these below 

Paracalanus crassimtris 
Isias tropica 
Diaplomus pukher 
Labidocera pavo 
Aeartia centnira 
Aeartia soulhweUi 
Acarliclla minor 
Oithona nana 
Cyclopina intermdia 
Cyclops biedor 

Of those no less than nine are marine forms that undoubtedly arc 
able to make their way into the Chilka Lake through the very short 
entrance channel, through which at certain seasons of the year there 
is a strong inflowing current that will naturally assist the entrance of 
such forms. It is hardly a matter for surprise that such forms should 
be absent from the Salt Lake system, and especially from that area 
of it that we have examined for the distance from the sea proper is in 
the neighbourhood of some ninety miles in the straight line and very 
considerably more tTimn gh the tortuous windings of the rivor and nullah 
connections. Furthermore, in the Chilka Lake the salinity of the water 
during the hot months of the year and especially in the proximity of the 
entrance channel is but little less than that of salt water, whereas in the 
Salt Lake Canal system the salinity, so far as we have evidence, is now 
but little above that of fresh-water and never remotely approaches that 
of salt water. 

A study of the distribution of the planktonic fauna of the Salt Lake 
system reveals-several interesting features. In thcHooghly River above 
the level of Howrah Bridge we got a number of species that we may 
definitely consider to be true fresh-water forms, since all observations on 
the salmity of the water in this area have shown that it is completely 
fre^ and. idthAiiffK witiim tliA limit of influence of the tides, since there 
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is a leenlsr tidal rise and M aecompanied by a complete reversal of the 
flow, is yet so far removed from the sea that ^salt-water cannot penetrate 
sufficiently far np the river to affect the salinity of Ihe water. 

In this area we get the following species 

Copepoda : — 

Diaptomw bland, 

DiapUmus dndus. 

Diaptomus contortm. 

DiapUmus indicus, 

DiapUmus orientaUs, 

DiapUmus strigUipes. 

Diaptomus viduus, 

PsmMiapUmus Idbipes, 

Amriia (AmrMa) torUinifomis. 

Mesocydops {Mesocyehps) Imrikarti, 

Cydiypina minuUi. 

CSadooeta 

Geriodaphnia rigaudi. 

Diaphanosoma exdsum var. longirmis, 

Moina dubia. 

On the other hand we find in the Salt Lakes and associated pools and 
canals a number of species that must equally definitely be considered 
to be normal inhabitants of brackish-wator. Species that 1 class in this 
group are the following 

PseudodiapUmus annandadd. 

PseudodiapUmm binghami. 

PseudodiapUmus hichmni. 

PseudodiapUmus toUingeri. 

Acartia chilkaensis, 

Acartia plumosa, 

Acartia (AeatUella) major. 

Oithona horai. 

Halicydops aequmeus. 

Halicyclops propinquis. 

Dalicychps tenuispina. 

Cydopina longifurca. 

Cyclops dengizicus. 

Mesoeyclops (Themocydops) ryhvi, 

and possibly in the same category should be placed 

Paracalanus dtdna. 

Acfocalanus inermis. 

Laophonte bengdlensis. 

Stmhdia Umgifurca. 

Parategastes sphaericus var. simUis. 

TAmnocletodes secundus. 


1934.] 
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As..ociated with these latter speoiea* especially in the lower reaches of 
the canals and rivers, wo may get an admixture of species that are de- 
finitely marine in their origin, though they may now be undergoing 
acplimatisation and be establishing a habitat in brnokish-water areas, 
such as : — 

Pseudodiajptomus aunviUii. 

Amrtia spinicauda. 

Jiobiodoc&ra gangetica, 

PorUeUa andersoni. 

Oithona breoicomis. 

As wo pass from the fresh water of the river system along tne canals 
of the Salt Lakes we get a gradual change in the com]>osition f)f the 
planktonic fauna, although there is little or no accompanying (ihauge in 
the specific gravity of the water. This change is particularly well seen 
in the catches made at four stations on the Canal system on the 28th 
and 29th of December, 1932, and in the accompanying table 1 have 
tabulated the results obtained, commening with station 17 which 
is furthest removed from the Hooghly river and working nearer through 
slutions 16 and 16. 


Sampls. 



17 

la 

15 

14 


28th 

28ih 

28th 

29th 

Species. 

December 

December 

December 

December 

19.32. 

19.32. 

1932. 

1932. 

DiftpUmim ronlnrtuti 


-- 


+ 

THapbmm cinrAua 

• . — 

+ 

+ 

+ 

PMudodiaplomus annandalei . 

• + 

+ 

+ 

- 

Pwinhdiaptomus kUingeri 

H- 


— 

- 

^fartia (AearUiMa) tartaniformis 


— 

- 

- 

Amrlia e^iUeaetuM 

+ 

H- 


— 

Mesocffchfu rylovi 

+ 

+ 

1- 

— 

MeaoCffclops leuekarti 

— 

— 

— 

+ . 

Moina dvbia 

• + 

-f- 

+ + 

+ + 

Braehioniu pah .... 

— 

+ 

++ 

+ + + 

Praehionws bnkeri var. latiuimHg . 

— 

+ 

+ + 



— absent. 

+ present, 
oommon. 

+++ la enonaoue annibeni 
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In sample 17, althougli the salinitjr of the ^ater was only 2*03 per mile, 
we fiml a typical ])raoHsh-water fauna, including two species of Pseu- 
dodifiplomust two species of AcarHa and the brackish-water Cyclops, 
Mp.Hocych'ps {Thermocyclops) rylwri ; we also get the Cladoceran Moina 
duhia hut no other fresh-water form. As we pass to sample 16 one 
sj)eci(^s of Pseudodiaptotnm, P. toUingeri^ disappears, as well as one 
species of Acarlia, Acurtia (AmriieRa) tortanifortnis ; and one species 
of fresh- wati^r cojicpod, Liaplomus cinctm, and two species of Rotifers, 
Brachionus pda and B, bakeri var. latissimus, make their appearance 
although the salinity is jictually slightly higher than in the former lo- 
cality, namely 2-4 1 per mille. In sample 15 the second spe jies of Acartia, 
A. chilbumsis, has disappeared and the Cladoceran, Moina dvbia, and 
the two species of Jtotifers have become more numerous, though the 
salinity is actually higher than in the more distant station, being still 
2-2Q per mille. Finally, as we come to Sample 14, from the canal near 
Chingrighatta which, though no nearer to the Hooghly river than the 
locality from which sample 15 was taken, is now completely cut off 
from the canal system that connects with the Bidyadhari river, wo 
get the disapj)earaiice of the second species of Pscudodiaptomu^ P, 
anmndaUi, and of the brackisli-water inhabiting Mesocyclops (Tkernuh 
cydops) rylom, and the appearance of two more fresh-water inhabiting 
forms, namely Diaptomus contortus and Mesocyclops (Mesocyclops) hue- 
karti. In this last locality the salinity had fallen to M9 per i^le. 


1 have already pointed out that changes have been taking place in 
past years m the character of certain of the canals owing to silting up 
and associated with this there has been a very interesting chaMe or 
senes of changes in the character of the fauna. In 1908 Annandalo 
called attention to the presence in brackish-water pools at Port Canning 
of the Medusa, Campanulina ceylonensis (Browne), and in 1912 (Ree 
Ind Mus., Vol XII) the same species was discovemd in UrgS^* 
m tiic Canals of the Salt Lake system. In 1926 the Zoolodoal Survey 
party lotmd the medusa st.Il present in the Kristopur Canal but duiina 
the past few mo..^ no s.gn of its presonco has been detected in ^ 
tow-nett.ng from the o^aU either in this part or in any other : this may 
bo due to the fact that It is not the proper season for it, but H 
ap^rs uot improbable that with the lowering of the salinity of tlie 
water has di^ out owing to the ohanged conditions since, as Annan- 
no^ p. 67) ,t « killed ofi when the sjinity Ms 

^low 1006 Another cha^e that has taken place between im nd 
Ae present day m the plankton otthe western portion of the KristoZ 
Canal IS indicated by the comparison of two tor^-nettings from^S 
iMahty. In tto earher one Men in 1926-the whole catch ^"li st e d 
of a pure edture of PseMiapUmuB annandaki, which ^ 1 ^ 0 ^ 
dicated, IS a brackish-waterform ; but in 1932 a tow-nettM in 
area contained, in addition to - 


whidi is definitely a f;M-;ater fmm 

plankton is still more clearly brought out bv ^ 
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wore taken in 1914, 1930 and 1932 respectively ; the composition of those 
tow-nettings is given below:— 


Statum—Chingrighatta—Dhajypa Canal. 


Species. 

IHnpUmvs eoniortua . 



mb 

October 

1914. 

-+• 

2Cth 

October 

1930. 

-f- 

29th 

December 

19:i2. 

-f- 

Dinpomua einc^a 



- 

— 

-t- 

Paevdodiaptomua annandahi 



-1- 


- 

PewdodiapUmua binghami . 



+ 

+ 


Paevdodiaptomva tdlingeri . 



+ 



Arartia chilkaenaia 




t- 

- 

Aearlia phimoaua 



-1- 

- 


Ararlia {Arartielln) tnrtanifarmia . 



+ 

- 

- 

OiAona hrevicornia 



■h 


- 

CycUtpina longifvrca . 



-i- 


- 

Iltilkychpa aeqvoreua . . , 



-H 

-* 

- 

Ilalicyclopa ienuiapiva . 



+ 

— 

- 

Meaacyelopa {Meaocyelopa) kvcl'arli 



-f- 

+ 

-1- 

Meaoaeyclopa {Thtfmocychpa) rylovi 



+ 

- 

- 

Meatxkra tmidionalia . 



+ 

- 

- 

Lnophonte bengaknaia . 



-b 

- 

“* 

Sltnhflia hngifvrca 



+ 


- 


From tliis we see that in 1914, out of a total of 10 species of Copepoda 
14 dcjfinitely belong to the group of brackish-water forms and 2 to fresh- 
wat<;r species, these latter being D-iapomus cmtorlm and Mesocychps 
{Masot^chps) leuckarti. By 1930, 11 of these brackish-water species 
had disappeared from the locality leaving only three of the mowi adapt- 
able forms, namely Pseudodiapomus annandaleif P. binghami and 
Acartia chilkaensis. Finally in 1932 these three brackish-water forms 
have now disappeared and an additional fresh-water species of Copepod, 
namely IHapomus dnetus, has made its appearance, as well as enor- 
mous numbers of the Rotifer Brachionus pda. Unfortunately I have 
no record of the salinity of the water in the two earlier observations, 
but there can be but little doubt that the water was originally markedly 
bracki^ and in 1922 the specific gravity was hi^ as 1006*0- -1008*5 
{dde suprUy p. 69) whereas at the present time it is as low as 1000*9 
(Salinity M9). 

In the following table I have attempted to indicate, so far as oiir 
knowledge at present extends, the range of salinity witUn which each 
species in the collection can exist. In a number of instances and es- 
peoially in the case of new species our knowledge k admittedly incom- 
plete and further researches may greatly increase the range of salinity 
that 8u<h species can t^^te. 

H 
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SU.iiklla lomjifiifca . 

Mi!ii'A\hrn mriilitmdiii 

iMiiilumk bmjakimH 

UininK:kiudiii> »«WM- 
dlls. 

Tiichidim brevkoTHis 


Tn the family Paracalanidao examples of both Paracakms and 
Aeromlams occur in brackish water. In the former genus Dahl (1893) 
ivcordcd the occurrence of Paracaknus crassimtris from the delta of 
the Amazon River in water that showed a salinity of 11'8-12*8 per mille. 
T. Scott (1894) recorded the presence of Paracaknm jtygmaeus (Claus) 
from the Gaboon River and Banana Creek, Congo River, in West Africa. 
Subsequently it was pointed out by Giesbreoht and Schmeil tliat the 
species with which T. Scott was dealing was not Paracahnus pygrnaeus 
(Claus), but was probably PaTocaknus cfassifostHs Dahl. In 1912 
I (hiscribod a form of Pamdarm, under the name P. dvlm, from the 
mouth of the Rangoon River in water the density of which was 1002. 
In 1924 I further pointed out that it was possible that all three forms 
might bo representatives of the same species, and Friichtl (1924) in the 
same year reached the same conclusion and termed Paracaknus cros- 
sirostris Dahl from the Amazon River forma typica, the form described 
by T. Scott from the mouth of the Congo river as forma scoUi and Para- 
caknw dubia vM from the mouth of the Rangwn River as forma 

Without aoe^ting tlua terminology, it ia eertam tha^ 

■ ■■ NS 
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foruLS ar« tjloswly relatod to each other and I am inclined to boliovo tliat 
the form doscril»od by T. Scott from the mouth of the Congo River may 
bo the samtj as th(! form that 1 have called Paraedams duhia ; but I 
consider that Paracalanus crassirostris Dahl is in all probability a 
different species. Be that as it may, it is interesting to note that the 
fonn of Paracalams fouiid in the llooghly River is the same as that 
found ill the mouth of the Rangoon River but differs from that present 
in the Chilka Lake. The specific gravity of the water in which Para- 
calamis orassirostris Dahl {sensu stridt)) lias bison taken ranges from 
1(128*5 to l(K)i*93, which corresponds to a range of salinity from 
37*!M to 3*59. Paracalanus dvtJbia Sowell has up to the present time 
only bistsn taken within a range of salinity of 4*07 to 12*30. 

Acrocalmus inermis Sowell appears to bo more tolerant of low sali- 
nity and has been taken in water with as low a salinity us 0*17, though 
never in absolutely fresli water. 

It seems probable that both those species, namely Paracalams dubia 
and Acrocalanus inermis, should bo regarded as examples of a relict 
(marine) fauna, that has been left behind and has gradually become 
acclimatised to life in only slightly brackLsli water. 

Ill the case of the genus Pseudodiaplomus there can bo but little 
doubt that the estuarine region of the Gaiigetic Delta is one extremely 
favourable for existence and at the same time, from its wide variations 
in salinity, temperature and other conditioiLs, is one in wliich the evolu- 
tion of n(}w species would bo stimulated. In the Indian region the 
known distribution of the species of thia genus is as follows : — 

(«) Forms known only from the sea 
Pscudodiaptomus devei A. Scott. 

Pseudodiaptumus hurckhardti Sewell. 

Pseudodiaptomus salinus Giesbrecht. 

Pseudodiaptomus masoni Sewell. 

(6) Forms known from estuarine and brackish water, as well as 
from tlie sea 


Pseudodiaptomus auriviUii Clevo. 

Pseudodiaplomus mertoni Friichtl. 

Pseudodiaptomus serricaudatus (T. Scott). 

(c) Forms known from estuarine and brackish water : — 
Pseudodiaptomus annandahi Sewell. 
Pseudodiaptomus binghami Sowell. 

Pseudodiaptomus dauglishi Sewell. 

Pseudodiaptomus hickmani Sewell. 

Pseudodiaptomus toUingeri Sewell. 


(d) Forms known from fresh water only 

Pseudodiaptomus lohipes Gurney. * 

In a widoly-distributed genus such os this the question naturaUl 
has arisen, whether migration has been from the sea into fiean watei 
orwcei'ertoor again whether the genus may not have arisen in braokall 
water and have migrated equally in both direotiona. ToUingor (19U] 
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and Buiokliardt (1913) have both studied Idiis problem in the Diapto- 
midae and they have reached the conclusion that in the genus Pseudo- 
dinfftomm migration must have been from the sea through the brac.kisli 
water areas into pure fresh water. Furthermore, this migration must 
have l)een carried out independently in both eastern and western hemis- 
pheres, and in the former from the Atlantic on the west coast of Africa, 
from the Indian Ocean, where it has given rise to Pseudodiaptomus 
kbipes Gurney, and from the Pacific Ocean, where it has caused the 
appearance of PseudodiapUmus forbesi Poppe, P. inopinus Burckhardt, 
and P. japonkm Kikuchi. Burckhardt (1913, p. 392) has given a genco- 
logical tree of the relationships of various species of this genus and in 
tliis he shows the close relationship between Pseudodiaptamus lobipes^ 
P. popped, P. forbesi and P. opinus. Stillman Wright (1928, p. 596) 
points out that “ by modifying the coufonnation of the tree somewhat, 
tlie s[)ocies described since 1913 can l)e placed in their proper places. 
It is obvious that P. tollingeri should be placed near P. popped. P. 
smtid may be placed on a branch coming off between the last two species, 
while a form similar to P. mithi may be considered ancestral to P. 
forJmi and P. inopinus. While P. annandalei cannot bo properly 
considered a member of the group, it has certain characters which indi- 
cate that it may have a common ancestor with the group members.” 
(.iiiniey (1927, p. 140) on the other hand would appear to have reached 
ilie conclusion that the migration of the various species of the genus 
has Iwen from fresh to salt water ; he remarks that “ Pseudodiaptomus 
mlinus belongs to a genus which is characteristic of fresh-water or of 
estuarine regions where salinity is low. Yet here we have a species 
living in Suez Bay (not in the sea to the South) and able to establish 
itself in the very high salinity of the Bitter Lakes.” The view that this 
genus is characteristic of fresh water is contrary to all the evidence and 
I entirely agree with Burckhardt that the genus is of marine origin and 
that there has been and doubtless still is a tendency towards migration 
into brackish and on into fresh water, though but few species have 
actually been able to penetrate beyond the brackish-water re^ons. 

Among the PontoUidae, in the genus Lcdndocera the majority of 
species are definitely marine in their habitat, but a few have become 
acclimatised to life in brackish waters. Latddocera Ivbbochi Giesbrocht 
was recorded by Lubbock under the name L. darmnii, from the mouth 
of the Guayaquil River and T. Scott under the same name, L. darmnii, 
described a form from the Gaboon River in West Africa ; this latter 
species was subsequently named L. scoUi by Gicsbrecht. Labidocera 
fiuvUuilis Dahl occurs in the estuary of the Amazon in water having a 
salinity ranging from 11*8 to 12*8 per mille. Labidoeera euchada 
which was described by Giesbreoht from the Straits of Formosa, has 
frequently been taken in Indian waters and appears to be “ essentially 
a brackii^-water inhabitant an d occurs in the estuarine regions of most, 
if not all, of the main rivers ” (Sewell, 1932, p. 360) and in the case of 
the Rangoon River, where it was common, the salinity was only 3 per 
^‘Ue. In the present collection adult examples, as well as numerous 
young stages, of Lahidooera ^ngetioa were ^en in a tow-netti^ in 
Diamond Harbour on the Ho^ly River, in water that has a salinity of 
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only 7-91) to 8*50 and young stages were obtained as liigh up as Achipui 
in water of a Halinity of only 2*23. It thus seems clear that there is a 
distinot toiuhmey for examples of this genua to extend thtur habitat 
upstream in most, if not in all, of the largo rivers of the world. 

TIic- genus PonMla is almost entirely marine in its habitat. One 
spoeies, Pontdla gahoonensis T, Soott, was taken in the tow-net at the 
mouth of the Gabooii River, Africa, and in the present colloctions examples 
of PmiteUa andersoni Sewell wore captured in Diamond Harbour 
Hooghly River, in wate-r liaving a salinity of 7*90 to 8*50. This latter 
8|ieoies lias })revioiisly been taken olf Chittagong and in tho vicinity of 
the Tavoy River and in the Mergui Anshipelago, but never previously 
in water of so low a salinity. 


In the family Acartiidac, the genus Acartia is for the most part 
(issentially marine in its habitat ; but there is a (b'stinct tendency, 
especially well marked in the sub-genus Acartudh, for certain species to 
migrate into brackish water, or even into water that is absolutely fresh. 
In the sul)-geims Aenrtium, Acartia (Acartiura) dausi var. gahoonensU 
T. Scjott was found living in the Gaboon River on the west coast of 
Africa, but, as the spoidfie gravity of the water in which tho varietv 
was taken was as high as 1023*01, it can hardly be considered to bo a 
true bra<!kisIi-wator form. Acania {Acartiura) simplex Sars, however 
appo<iis to have definitely established itself in brackish water in Chatham 
Islftiuj ill the iWfiu (kcixn : this spooies L. very closely related to 
Amrtm (AmrUura) o.mfem Brady that us known from New&aland and 
It us possihle that the one has been evolved from the other or that 
both nniy liavc had a oommou ancestor. In the sub-genus Acanthacartia 
we hud a tendency for certain species to be present in brackish-water 
^as. Amrtia {AmiUAacaiHa) ckxlkamm Sewell and A. (A). jAumosa 
1. have both been taken in such a habitat. The' latter was 

Zt"^t^j Ar’"' « the Oilf of Guinea on the 

west coast of Africa and m Banana Creek, Congo Kivor, in water that 

t™ ,h. Ski 

beon taken in the Cliilka Lake fSewell salt-water, has 

tanged from 1027-0 to 1W4-6 ■ i’ 'n.water the donsity of whioh 
is also normally an iuhibitnnt ?' Oiesbteoht, whidf 

Lake in water tho density of t I*®? **“"*»*““ ’a the Chilltt 
16° C, and a siuglo s^Sn L„ »t 

Chingrighatta in 1914 , tho'!^ the S»it Lake Canal system at 

tiaHy of a braoldsh-watsr tvna • *** 

-~v aoBsn water type , unfMtunately I have no nootil of Uw; 
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aiitual specific gravity of the water here at that time and in more recent 
\ t ars there have been considerable chan^, but it was then about 1006*0 
{() 1008 * 5 . Numerous examples occur in the Hooghly River at Dia- 
iiiojid Harbour, wh?rc the water has a specific gravity of 1006*3 to 
lOO0*8 (Salinity 7*9-8*5). 

Ill the fiub-gonus AcarlielUi the only species that has up to the present 
time been taken in the sea is Acartia (Acartiella) ketnjti Sewell, all the 
otIl(^r species having been taken in brackish water and in the case of 
Acartia {Acatiiella) torUmiJonnis Sewell in actually fresh water. There 
cun \w little doubt that the genus, and especially the sub-genus AmrlieUa 
is gradually making its way into the fresh waters of India and 1 have in 
a previous paper (Sewell, 1919, p. 17) called attention to the structural 
rliaiiges that are being undergone and that appear to be correlated with 
the change in habitat. 

In the Cyclopoida it is but natural to expect a very considerable 
degree of tolerance to brackish and even fresh-water conditions. Com- 
m(!iicing ^ith the Family Oithonidae, sub-family Oithoninae, there arc 
scviM-al species of the genus Oitkona that exhibit such a tolerance. I 
have in a previous paper (Sewell, 1924) recorded the presence of 
Oithonn brevicornis* Gicsbrecht and Oithona nam Giesbrecht from the 
('liilka. Lake ; the former was taken in water the density of which 
runged fiom 1015*0 at 15° C. to 1003*25, while the latter appears 
to have been rather less tolerant and occurred in water with a 
density ranging from 1026*0 to only 1006. This latter species has not, 
so far, been recognised in the collections from the Salt Lakes and 
their associated waters but a species that appears to be new and 
to which 1 have given the name horai w'as found in the collections 
from I'ltarbhag in water the specific gravity of which ranged from 
i(l0;i47 (Salinity 4*38) to 1003*29 (Salinity 4*16), while Oithona brrvi- 
vorviH has been taken in brackish water of a specific gravity of about 
llHKi-1008*5 at Chingrighatta in 1914, and in both the Hooghly and Piali 
iJivcrs in water having a specific gravity of 1006*3-1 006*8 (Salinity 
7*!)0-8*rj0) and 1014*5 (Salinity 18*08) resjjcctively. On the Atlantic 
cioasts Oithom minuta T. Scott has been taken in brackish water in Banana 
(^reck, Congo River, in water having a specific gravity of ](X)8*7, while 
Oithona amazonica Burckhardt, as its name implies, was taken in fresh- 
water in the Amazon River. Burckhardt (1913) has also described a 
iiew' 8]K;cie8 belonging to a closely related genus Limnoithona, namely 
L. sinensis^ from fresh water from the Tai-hu and Yangtze Kiang Rivers, 
This latter genus has since been transferred by Kiefer (1929) 
to a new sub-family Lininoithoninae. Burckhardt (1913, p. 444) 
<dainui that the occurrence of these species indicates that, although 
the native habitat of the genus is the sea, where the majority of species 
ure found, certain species are at the present day attempting to migrate 
into fresh water and that whereas OUkona minuta has only proceeded a 
little way in this migration and is still for the most part to be found in 
salt water, Oithona amazonica has penetrated entirely or almost entirely 
into fresh water and Limnoithona sinensis completely so. Roaendorn 
(f 927, p. 55) is, however, unwilling to accept this explanation and pointa 
put tjiat certain species, namelj^ Oithona nana, 0, simfleXt 0, mtntito and 
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0. brevicornis are all marine and brackish-water forms, and maintains 
that this is not due to any tendency to actual migration into fresh 
water but merely to a degree of adaptability that enables them to in- 
habit either type of locality. The occurrenc(} of Oithona horai in the 
8alt Lakes seems to me, however, to be in favour of Burckhardt’s view 
that tluiie is in certain spcci(\s or group of species in this genus a dis- 
tinct trend tow^ards migration into a fresh-water habitat, accompanied 
by definite structural changes. 

In tie family Cyclopinidae the great majority of species of the genus 
Cyclopina are inhabitants of salt water and most of the speci('s have 
been reported from the northern Atlantic or its offshoots, as the fol- 
lowing list clearly shows : — 


(hjdopina Imngijnrcaia Scott 
(Jyclopina longicornis Bocck 
Cyclopina liltoralis Brady 
Cyclojiina dilatata Sai's . 
Cyclopina pygmaca Sars 
Cyclopina brachystylit Sars 
Cyclopina norvegica Bocck 
Cyclopina ekgans T. Scott 

Cyclopina gracilis Claus 

Cyclopina schneideri T. Scott , 
Cyclopina steueri Fruchil 

Cyclopina belgica Giesbrccht . 


. North Sea. 

. North Sea. 

• British Coasts. 

• Coast of Norway. 

. South and South-west coasts of Norway. 

. South and South-west coasts of Norway. 

. North Sea and Baltic. 

. Firth of Forth, Norwegian Coast and Gulf 
of Naples. 

. Arctic Seas, the North Sea, Mediterranean 
Sea and Suez Canal. 

. Around the Lofoten Islands. 

. Mediterranean Sea and in the Aru Archi. 
pclago, Malay Straits. 

' the Antarctic seas between lat. 70 
aiiu 71 o. 


«ba«lutoIy'fr„r Lt ^hat wa, 

of only <J97-0 at 31-6° C in the S>ilt I h ® density 

water the spe.hfi./lvi’tv ,,f if f i" 

(Salinityt-lLooXand aftheS 

from tile sea at Tiiticorin 'n,,. 1, ’^sed washings 

Cyclopina minnta, sp. nov in waf er that™"'”’ f species, 

that in this genus also there isl , t "1 “’’“'“tely fresh, indicates 
ir;\sh-water areas. ' ^^tidency to spread inland into 

(Fi,ohM)h!r^tSh 5 fenS^ «Pe«i 08 , namely H. aequoreus 

ui this spoei,,, individuiilh^ * , 

in fresh water, or in inland sah wa/ Ti" ®“d even 

P- 456-7) has called atention to he ew OMS- 

and Cyclops fimbriulm and if I u,.,!™ between this geniSis 

opinion that //a%efop,h»slvolvedfr^v'^ him aright, he is of the 

and that it is now in tho process of 

or oven to salt water. ^ migrating from fresh to brackish 
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The Harpacticidae have up to the prcBent time received but little 
atteiitiou iu India and in consequence we are still extremely ignorant 
both as regards the various species that inhabit Indian waters and their 
natural habitat. A number of species were taken in the Chilka Lake 
{vide Sewell, 1924) and many of th^e in water that was brackish, but 
with the exception of the two species, Ectims&tnu mdanicepa Boeck and 
Pofutegwites sphaericus var. similia Sewell, the Uarpacticids taken in 
the Salt I^akes, Calcutta, and the associated water-ways belong to 
different species, Ghappuis (1928) has given an account of several 
sptwies of Harpacticids that were taken in fnjsh water, but agam none 
of these species occur in the Salt Lake collections. It is, therefore, 
impo-Hsible to form any very definite opinion regarding the origin of the 
llatpacticid fauna of the Oangetic delta. In the Family Cantho- 
camptidae several members of the genus Canthocamptus have been 
described Irorn India {vide Ghappuis, 1928) from fresh water. In this 
family numerous species, belonging to several gciu^ra, have succeeded in 
<istablishing themselves in a fresh-water habitat and in the genus Hleso- 
ihm spe.cies are known to o«!Cur in either salt or brackish water, at 
least one species having been found occasionally in water that is actually 
fresh. According to Gurney (1920, p. 358) Meaochra rapiena (Schmeil) 
hiriicornia (T. Scott)] is normally found in brackish water and 
always not far from the sea ; it has, however, been taken in absolutely 
fresh water in the Ekoln branch of Lake Malaren, that is considered to 
be the remains of a former extension of the Baltic, and its presence in 
this latter region suggests that it is to be regarded as a part of a relict 
fauna. In the present collections Meaochra meridionalia Sars has been 
found in the Salt Lake Ganal system and its presence in two such widely 
separated localities as this and Ghatham Island in the Pacific Ocean 
strongly suggests that in each case it is to be regarded as a relict, that 
has been left behind in the Salt Lakes as the deltaic area gradually 
extended further seawards. 

Among the Laophoutidae, two species belonging to the genua 
LaophontCf namely L, chathamenaia and L. quinqueapinoaa, occur in the 
Ghiika Lake. Of these the former had already been taken in brackish 
water in Ghatham Island in the Pacihe Ocean and in the Chilka Lake 
both occurred in water that had a specific gravity of 1002. In the Salt 
Lakes a new species, Laophonte bengalenaia, has been taken in water 
having a specific gravity ranging from 1003*29 to 1014*52 (Salinity 4*16 
to 18'08) ; but since at least one species, namely L, mohammed, is known 
to have established itself in fresh water, it is not possible to form an 
opinion as to whether these Indian species should be regarded as euryha- 
line species that have invaded this area from the sea or as marine relicts 
that have been able to survive the gradual diminution in the salinity of 
the water, or even casual visitors swept in by the flood tide. 

The family Cletodidae includes a number of genera that between them 
exhibit a wide range of habitat but which are almost entirely marine. 
A certain number of species, belonging to the genera CkU)camptu8f 
Nannopua and Enhg^oaoma have established themselves in fresh water 
and in 1926 Bomtdky created another genus, Lmnotktodea, in this 
family to ^MHiommpdate a species that he had takeninthe YolgaBiver. 
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no occummco of a ^ the present time w do not 

(iauges IS of to Im- able to determine the range of 

know enough about its * i„ion as to whetifer it 

an.l tlie same is probably true of Ltwfu>det«<le» rnmndm. 
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XXn. On a Collkotion op Fish prom the S. Shan States ano 
THE pEOU YoMAS. BuRMA. 


pij Sunder Lal Hora, D,8c„ FM.S.E., F.A.S.B., and Dev Dev 
MuKEBJr, M.Sctj Zoologicnl Survey nf Calcutta, 

At the request of one of iis Mr. V. P. Sondlii of tJie Oeologicjil Survey 
of India made a small collection of fish in Burma during; the liold-seasoii 
of ] J)I52’33. A part of Mr. Sondhi’s material was obtained in the Southern 
Shan States to the east of Taung|](yi, but not very far from it ; and the • 
remainder from the western drainage of the Pegu Yomas. Both the 
ureas arc hilly tracts and the collection was made in small torrential 
.streams with a rocky bed. Such streams are (jharacteiised by rapids 
and slow currents with pools and back-waters here and t}i(?re. Some 
of the streams are (Uvorted for the irrigation of “ {)addy ” lields, and in 
the Southern Shan States the water is usually charged with lime to siuih 
ail extent that it forms travertine dams causing small falls. Mr. Sondlii 
informs us that the structure of the country in the regions traversed by 
him is of a nature similar to that described by Amiandalc^ in liis account 
of thelnl6 Lake. 

The fish fauna of Burma is not wcU known, and our knowledge of the 
smaller forms, specially those inhabiting brooks, is still very imperfect. 
Mr. Sondhi*s collection, therefore, though small, both in the number of 
Hpeci(5s and individuals, is full of interesting forms, and, with its helj), 
it ha.s been possible to elucidate several problems of taxonomic import- 
ance. We give below a list of localities with the names of tlie species 
of fish collected therefrom. 

Southern Shan States (December, 1932-April, 1933). 

1. A small stream flowing out of a spring at Kepiu, north of Loi-nn 
about C miles from Hopong. 

i. Lepidocephaliehthya berdmorei (Blyth) ... 6 specimeiw, 

ii. Ophieephalue gaehua Ham. 3 Bpccimena. 

2. A small stream at Kyouksu, IJ miles east of Repiu. 

i. BarbiM hexaUtchua MoClelland ...» 1 Hpocimen. 

ii. Dmio (Danio) oequipinHotna (MoClelland) . . 1 spocimen. 

3. Stream below the bridge to the east of Hopong Rest House. 

i. . • • SspccimenR. 

ii. Barbus aarana eaaidim<»rgintdua Blyth ... 1 specimen. 

iii. speoimeiis, 

4. Spring at mile IfiJ east of Taunggyi and 3i miles east of Hopong. 

i. Barbus aarana aewdli Praehad and Mukorji . 1 specimen. 

ii. Danw{BraehydanM)shimeMia Horn . . . Oepecimens. 

iii. Banio (Jftigeftyfan fo) eomttw, ap. nov. ♦ ■ » llepedmenB. 

»AnnendsJ«, Bee, lnd,M¥s,, XIV, pp..44» (1918). 

[ mi 
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4 Bemrds of the Indian 

5. Stream to tlio west of tlic village of Hopong. 

i. linvhuft mrantt cftttdiiinifuivtslu^ Ulylli • ... 4 RpccimonB. 

0. Tank at Paiigiara. 

i. nurhvtf stfifthti ifivilimirffifUitM/t Hlvtli ... 1 Kpccimen. 

ii. * ' * * 

7. Caiirtl iHsiiing from a sf.ream to the south-west of Ijawksawk. 

i. /X*HK< ■ 2 8pecimeDs. 

ii. A'rmitrhilun rirulicnla Hora ..... -J Bpedmcns. 


Ppffu Yuwas (May, 1933). 

(;y«)l)yu (■liaiiiig, wesi. of the new dam line, western drainage of the 
Pegu Yonuis. 


i. .Iw/j/t/tr/w wttjwf/nw (Ham. JiliHi.) 

, . 1 apoL'iiuoii. 

u. f’hiritiit iHilnifhutt (lAnn.) 

. . 1 a]M'cinu‘ii. 

iii. A nriti hlrrkfri {\)ay) .... 

. . 2 apevimens. 

iv. Iturhus Anrana rnvtUwtmjintUus Hlyih . 

. . 1 8|)ecimen. 

V. iHnw {IHniti) <*linucllmri 

. . ] specimen. 

V i . AVh/ nrhilu n w u Uifnite iot us { Pay ) Vinci};. 

. . 1 apecimeii. 

vii. Aentilhnpsis rhoirorhynchus (Wwker) 

. . ■ 1 apecinicn. 

viii. Ophwphalus ijnchna Hum. Buch. 

. . 1 apRcimeii. 

ix. MastarruiMus nriiiulus (T ao^pide) 

. . I apecimen. 

X. rflWf/« (Ham. Bucti.) 

. . 2 aporimena. . 


TIu? colloction from the Pegu Yomas was made in one place by putting 
a dam across a small stream and allowing the bed below the dam to run 
dry. The fishes were picked up afterwards from underneath stones 
and boulders or from crevices. 

In the collection dealt with here there arc, as detailed above, 69 speci- 
mens, of which 57 wc’re collected in the S. S. States area. These 57 
Hj)e(.imens coniprise rcf)rcsentativ('s of 9 species and varieties, while the 
remaining ]*2 sjiecimcns from the Pegu Yomas represent 10 species. 
With the (^xcejjtion of Barbus sarana caudimarginatus Blyth, an endemic 
Purinese racT of tlic wi<lely distributed species, and Ophicephaltis gachm 
Ham. Ihich., no other species or variety is common to the two lots. The 
.species collected in the Pegu Yomas, with the exception of Tkmio anmn- 
dnlri and Ac/nithnpsis vhoirorhynchus^ arc fairly widely distributed both 
in Purina and India. Even 1), annandalei and A. choirorhynchus are 
not endcini(i in tlie Pegu Yomas, the former was described from the 
base of the Dawna Hills, whereas the latter is known from Sumatra, 
.lava, Malay Peninsula, Burma and Annam. Among the species 
obtained by Mr. Soncllu* in the S. S. States, half the number is endemic 
to that region. Damn {Brachgdmiio) sondhii is a new species described 
here for the first, time, while Danio {Brachydanio) shanenm, Barbus 
mmm snrrUi and NamMus rit^idicola arc only known from the Shan 
states or adjaiuMit })arts of Burma. S' 

In the foll^jiig account keys are given to the species of Danio 

achydmim. Besides the descrijition of the new species of BraoKyda^t 
' e precise specific limits of D. annandalei are discussed and defii^* 
Jfiom a study of extensive material it is concluded that both Ba/dSk^- 
cmimarffimtm Blyth and aewdli Ptashod and 
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be regarded as varieties or 8ubsp(wies of the widely distributed Indian 
form, Barbus saram. It is also indicjatwl that Ophicephalus Immmrh 
Imllen Aniiandale’ cannot be considered a distinct spwnes from tlu* widely 
(li.stril)uted and variable 0. ijachut. Atbmtion is also din*ctrd to an 
abnormal specimen of this species in which both tln^ ventral fins arc; 
absent, but the basipteiygia are only slightly deforinerl. This almor- 
niality raises tlie question of the validity of the generic names Vhamia 
:ind Ophicephalus, but a consideration of this })roblem is left ovm* for 
some future occasion. Further light is thrown cm t he variation exhibited 
1,'V the .Burmese and Siamese specnmejis of Anibh/reps manfiois. 

Mr. Soudhi’s collection has added inat^*ria)ly to our hiiowledge of 
tlip fisluss of Burma. It has to be remembered, however, that the colh;c- 
tion scem.s to have been nuide in the steadier [lortions of the stn'ams, 
and Jiot in the (joursc of very swift currents. Most of tla^ forms 
7e[)reseiited here live in small pools or in back-waters in the course of 
hill streams. AmUfjeeps and Nmmkilm an* the only two genera, the 
niembei's of wliich are found among pebbles at lln^ bottom of small 
streams, but some 8j)ecinu!n.s are likely to stray into pools. 

We take this opportunity to offer our sin(?erest tliauks to Mr. V. P. 
*Sondlii for affording us an opportunity to study such an interesting 
nniterial. Mr. Sondlii’s observations on the eolouration of Jiving speei- 
mens have been most helpful and are published here with due acknow- 
h^dgment. To Dr. B. Prashad we are indebted for going through the 
nianuHcript, Mr. II. Bagchi made the drawings with his usual skill and 
care under our supervision and for this our thanks are duo to him. 

Clariai batrachut (Linn.). 

1013. VlaruM balrarhns^ Welior an«l Bcaiiftirl, Fiffh. Inrlo-Avtffrnl. AnhipcI., 

IJ, p. 100, Hg. 74. 

There is a young specimen of Clarius bainvehus from tlie Pegu Yomas 
ill Mr. Sondlii’s collection. 

Aoria bleekeri (Bay). 

1890. Macrante hhderi, VinoiKiierra, Ann, Mun. Cir. Sivr. Mni. tirnum, {2), 

l-X. p. 01. 

There are two fine specimens of Aoria bkekeri in Mr. Soiidhi’s collecj- 
tion. They were obtained by him from the Pegu Yomas, and exhibit 
the colouration characteristic of the Burmese examples of the species. 


Amblyceps mansou (Ham. Buch.). 

1933. AmhlyctpH mangoM, Hora, Jiw. Ind. Mvh., XXXV, pp. 607-fi3l. 

Mr, Sondhi collected one young specimen of AuMyceps imnyois \\\ 
the Pegu Yomas. One of us (Hora, op. cif.) has so recently dealt with 
the classification, bionomics and evolution of the fishes of this genus 
that we need not refer in detail to the characteristics of the species. It 


* Annandaie, JItee, Ind. MM§,i XIV, pp. W, 66, pi. «, fig. 7. pi. iv, figs. 10, 17 (1018). 
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may In* nHMitioiiwI, however, that in tlie specimen under report the caudal 
fin is <le(^ply forked and tiie lobes arc pointed, but are not drawn out 
into thread-like processes as is the case in most of the Siamese examples. 
TIh! adi])ose fin is lon« and wtdl developed. The caudal peduncle is 
almost as high as long. The barbels are longer than those of the Indo- 
Iliirmese specimens and in this re.sjie^jt the spccimim agrees with the 
Siamese examples. The modification of the gill-opening is intermediate 
between the Siamese and Tndo-Burmese forms. Though the species 
is widely known from N. India, Burma and Siam, it has been rec- 
ord(?d only ojice before by Vinciguerra^ from Lower Burma. 

Since the publication of the revision of the genus by one of us, more 
material from Siam (19 specimens: 16 from Pak Jong, 2 from Nakon 
Sritamarat and 1 from CLaiihabnn Estuary) has bet?ome available for 
study through the kindness of Dr. H. M. Smith. An examination of 
this material has shown that in the main the Siamese specimens agree* 
with the description already given. In some examples the lobes of the 
caudal fin are not drawn out into thread-like processes. The adipose* 
dorsal also exhibits a certain amount of variation. Similarly the strne- 
tiire of the gill-opening and the a.«jsociated parts is also subject to varia- 
tion. On account of the’se variations it is not proposed to separate the 
Siamese form into a se^parate; race or a subspecies. 


Barbus sarana (Ilam. Buch.). 

1822. (UjprinnH /tartma, TlamiHon Buchanan, FUJt, (iangfn^ pp. ,^07-310. 

mram belongs to a group of spccios in which there arc four 
ImTbU-B ami the last, nndivirlod dorsal ray is osseous and serrated. The 
serraed spine is deeply g,oove<l along the entire posterior border; the 
serrations are sliort and are situated along the two edges of the gr^ve. 
The spmes is widely disWbiitcd in India, Burma and Ceylon. »d the 

wh w"fr" exception of the Burmese specimen in 

wh eh the caudal fin sometimes has a black upper and low^edee and 

but AnnanE^^™ were dracribed by Bljrth' as Barbus caudamrginatus, 
•md ^ 1 . » Burmese race of the typical B.saram, 

Washad and^TiXor' ^ conclusion. Recently 

from Northern Burma^T^ gorgeously coloured species 

material in the Tndhin aT seu^elli, but an examination of the 

nl^Sd a 1.^ us that it should also be 

marginatus. * typical form quite distinct from caudki’ 


<2), TX, p. 68, 1890) recorded a 

*VLnn,]tec. In^. Xvii 1) 'i!!«t*l’’.R**‘“**8-3(H)18). 

^^^fora * ^***~*^ ' Mukerji, Sec. Ini. Mus., 

s!. was; 
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It would thus appew that Barbus mram, a very common carp of 
Indian waters, has proliferated into two subspecies in Bunuese waters. 
It is well known that several plain-looking species of India are marked 
with brilliant colour bands or marks in Burma. In the case of cavdi- 
imrgimtm and sewei/i, besides the colouration, some other structural 
modifications have also taken place. In typical saram of India, th(jre 
are 32*34 scales along the lateral line and 3^-4^ scales in a transverse 
series. In catdimarginatus there arc only 28-30 scales along the lateral 
line and 4| scales in a transverse scries. Apart from the well marked 
clillorencci in colouration, sewelU differs from both typical sarana and 
Cindhmrginalus in having a proportionately longer head, bigger eyes 
and somewhat narrower caudal peduncle. I’lie number of scales along 
tlic lateral line is 32-34 and in a tratisverse s(»ries 4 Of the two Burmese 
laccs of B. sarana, cavdiimrijinatm is wirlely distributed, having been 
i(’cordo<l from both Upper and l..ow(?r Burma, whereas seweUi has only 
i)(‘cn fouiul in the Shan State's so far. 

In Mr. Solid hi’s collection there are seven spi'cimens of B. sarana 
(mduHargimtus, and these were obtained from the following localities 

i. One young specimen from llopong, S. S. States. 

ii. Five half-grown specimens from a stream tf) the west of tlic 

village of Hopong, S. S. States. 

iii. One half-grown specimen from the western drainage of the Begii 

Vomas. 

Of Barbus sarana semMl only one specinu'ii, 78 mm. in lengt h without 
till' eiunlal, was collecte<l by Mr. Sondhi from a spring at IbJ miles east 
of Taunggyi and about 3| miles east of llopong. The subspi'cies is 
ivcorded In-re from the S, Shun States for tin? first time. 

Barbus hexastichus McUleJland. 

11)20. tiarhuH lu-jrintirhun, J'raMliml and Alulwji, lice. Jml. .\NAI, iip 

200, 201, fig. 7. 

Barbus hemstichus is repr(?sent<Hl in Mr. Sondhi’s collection liy four 
specimens. Of these, three young specimens, not exceeding 32 mm. in 
length without the caudal, wore collected under the bridge near the 
llopong Rest House. The following note on the colouration of the 
living specimens was made by Mr. Sondhi : 

‘ Light brown and greenish iridescent. White metallic lustre near 
the eyes and upon the gill-covers. A prominent black round spot at 
the base of the caudal fin.” 

The fourth specimen is 73 mm. in length without the caudal and 
was obtained at Kyouksu, about IJ miles cast of Repiu. “ When fresli, 
d was light brown in colour with a light iridescent, ill-defiiicd bainl 
along the sides.” The species is known as “ Pa-mong ” among the Shan 
people, 

young specimens of this species are liable to be confused with 
hose of B, sarana mudirmrgmUus which also have a black spot at the 
root of the caudal fin. The species can be readily distinguished by the 
Dstuie of the dorsal spine which is smooth in hexasti^ua and denti- 
culated in cauditiuuyinatw^ 



128 Jtmrdi of the Indian Museum. [ VoL. XXXVl, 

Danio (Brachydanio) ahanemia Hora. 

Hiis. /*<».-.. **• **’ **■ ' ■ 

Hanw (Hnifhit/imio) slmieosis ia n-prewntwl in the collation by 
Iiirip sixTiniPim wlirli wre^ ol.bunol on th« Dewmber, l93^om 
(I spriiit about IS;/ miles east of Taungjsyi or about 3^ imlea ^ of 
Koixmg. “-The aprii.g is ]H-i(!miial ami must 1«! rich w bme as 
from limeslone.” Tliese speeimeiis are from 34 to 49 nun. “ 
without the ramlal. Mr. Somllii observed two colour forms in this lot. 
|„ one s.t of .>) spwimens he fouml ‘ a white, metallic pat(A upon the 
aill-covcr. A hlnisli iridoHcont line begins at the tail-end and ends 
about tljc midflle of the body in u sharp point.” In the refining 4 
specimens, which arc somewhat larger in size, the side band is 
of alternate spots of djirk and light towards the posterior half of the 
body. 'Hie darker pat( lK‘S are green-iridesetmt and lighter ones show 
golden colours. They tend to expand and become less defined towards 

the head.” , -vt i on. oi. 4 . 

The species was originally described from the Northern otaan States 

w’herc it. is qiiite common in rje(^ fields, in pools tand ditches in the bed 
of hill streams at Narnkhan, Kiitkai, Lashio and Hsipaw. Ite range of 
distribution is Cixteiuh^l here to the Southern Shan States. 

The specimens on whi(;li the original description was based were 
up to 3H mill, in h.ingtli excluding the caudal fin. The great variation 
in colouration exliibited by the species has already been indicated by 
one of us, and Air. Sondlii’s olbservations on the colouration of the species 
recorded above in the living specimens point to the same conclusion. 
Juvenile spc(.‘imens arc silvery, later a broad lateral band of dark colour 
appears which is broader anteriorly. With the growth of the fish, the 
anterior half of the hand is broken up into a number of vertical bars 
with lighter spaces in betweeti and ultimately only the narrow posterior 
Inilf of the band persists. 

In the specimens from the S. Shan States, the lateral lino is very 
variable. In iimst of llu* s]>ecimcus it is incomplete, terminating above 
or slightly behiiifl the ;inal lin. In one of the specimens it is interrupt^ 
above the anal fin over three seales, hut then it bends upwards and is 
continue<l to tin* middle of the root of the caudal fin. 


Danio (Brachydanio) sondhii, nov. 

I). SJ/T : A. 2/10 ; V. V. 1/7; C. 19; L 1. 32-34; L, tr. 7. 

With a number of specimens of the preceding species, Mr, Sondhi 
obtained 11 sp»?cimens of a small species of Brachydanio, which appears 
to be jiew to science. We have great pleasure in associating the name 
of this beautiful, small species with that of Mr. V, P. Sondhi. The new 
species may be characterised as follows : 

In Dmiio (Brachydanio) smidhii the dorsal profile rises gently frd^ 
the tip of the snout to the origin of the dorsal fin beyond which it slopjM 
down to the root of the caudal fin. The ventral profile is bow-shapw. 
The fish is greatly compressed from side to aide, specially in the poste^r 
half, and the abdominal edge is fairly sharp. The head is smail 'Ijlli 
pointed ; its length is contained from 3-6 to 4*0 times in the. totol lenjgA 
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without the caudal. The greatest width of the head is eontaiiiod from 
l-fi to J*8 times and its height at occiput 1-.3 times in its h'ligtli. The 
cvfs are lairge, dorso-lateral in position and visible from the ventral 
surface. The diameter of the eye is greater tiiaii the length of the snout 
jiud the interorbital width ; it is contained from 2*8 to 3-2 times in tlu*. 
length of the head. The eye is situated almost entirely in the anterior 
half of the head. The interorbital space is almost flat or slightly convex. 



Ti:xT-FHi. 1. -!.ut(!ral view of the type-specimen of Davio {lirarJii/ifniiio) sontlkii, 
sp. nov. X 2‘. 

Th(? mouth is directed obliquely upwards and the maxillary extends 
ln'l(»w the ant(5rior border of the eye. Barbels are absent. No pores 
are noti(!eabIe on any part of the head. The depth of the body is some* 
what greater than the length of the head and is contained from 34 to 3'7 
times in the total length without the cjiudal. The scales are thin and 
lirmly adh(^^ent to the body ; those on the dorsal surfaese are fairly cons- 
pieuoiis, but those on the lower half of the fish arc hardly distinguisli- 
able. Tliere are 32 to 34 scales in a longitudinal series and 7 rows in a 
transverse series. There are 15 prcdorsal scales. There is a short fleshy 
appendage in the axil of the pectoral fin, and a thin scaly sheatli at the 
bas<} of tiic anal and caudal fins. The lateral line pierces only 8 to 10 
anterior scales and is totally absent in the posterior region. 

The dorsal fin commences almost in the middle of the body without 
the bead, and its origin is 3 scales anterior to that of the anal fin ; it 
contains two spines and seven branched rays and its height is almost 
equal to or slightly less than the length of the head. The pectoral fin 
is long and pointed ; it is as long as or slightly shorter than the head and 
extends to the base of the ventral fin. The ventral is similar to tlic 
pectoral but is considerably shorter ; it just reaches or misses the anal- 
opening which is situated just anterior to the anal fin. Tlie anal fin is 
similar to the dorsal but it is not so deep ; it is separated from the caudal 
fin by a considerable distance. The depth of the caudal peduncle 
is almost two-thirds of its length. The caudal fin is almost as long as 
the head; it is deeply furcate with equal pointed lobes. 

Mr. Sondhi obiserved that in life this species is somewhat darker in 
colour than D, shanensis. The iridescent lateral band is a little broader 
but less defined and almost indistinguishable in the anterior part of the 
body. The most characteristio fwiture of this species is the presence 
of a dark q[lpt near the upper angle of the gill-opening. The eyes are 
slightly metSlio green in life. .j i 

In spirit speoimeiis the ed^es of the scs;!^ on tne back are provided 
with small, dark spotHf, wheiM the rides are lightly or heavily infuscated 
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wifcli small blank dots. Tbo nape is provided with a dark patob and in 
young spueirncns there is a liurrow, dark baud aloug the dorsal surface. 
The bus arc without any colour markings. 


Mcasurenumts in miUmnelres, 


Total Irnjrlli without ruucial . 

. 370 

330 

320 

300 

280 

Depth of body .... 

. 10*0 

0-5 

8*5 

8-0 

7'S 

liOngth of hood .... 

. U-5 

00 

80 

80 

7-0 

Width of head .... 

. ."rS 

5-0 

5>U 

4-5 

40 

Jlcivlit Ilf head at oucipnt 

. 7-0 

05 

0-0 

60 

r>-5 

Jil'IIgtil of HtlOIll .... 

. 20 

1-75 

1-75 

1-5 

1-6 

Diuini’Uu' of oyo .... 

. 30 

3-U 

2*75 

2-5 

2-5 

inlerorbilal widlh .... 

. 2fl 

2*5 

25 

2-25 

20 

bonyi'st ray of doiMal 

. O-tl 

8-5 

7-5 

7*5 

7-2C 

brngth of poclorai .... 

. !M» 

84» 

8-0 

70 

70 

Li-ii|{lh of veiitriil .... 

. GO 

.5-.5 

5f> 

fifi 

60 

liiirigpsl ray of ana) 

HO 

7-5 

70 

fi-5 

60 

Jjeiii;tli of t-audai jiediitielo 

(i-0 

04) 

.55 

Ofi 

5-6 

liCast iiciirlit of eaudal pcdiim-io 

. 45 

40 

4-0 

44) 

3-75 


Remarks, in WcImu- and Beaufort* divided the lislies of tJie 
genus /inuin into two subgenera as follows : — 

“ it. Damn s. str. Dorsal fin elongate, with 12-16 branched rays. 

Labuid line comphite. Continental Asia, Ceylon. 
h. iRachjdmm subg. n. Dorstd lin short, with 7 branche<l rays 
only. Latc'ral line incomplete or absent.” 

During recent y(‘ars several new forms of tluJ Bnudtydaim-iym havis 
been dis(iovored in Burma and though in all of them the dorsal fin is 
short, the. lateral line has been found to be very variable. In the majority 
of forms it is either absent or extimds over a few scales in the 
anterior region ; but tlieri? are some sp(*cies in which it is fairly exton- 
sive oi‘ even complete. These small, gorgeously coloured fishes arc 
iiHiuly found in great abimdaiice in suitable localities and seem to be 
IMU fectly adapted for a(|uarium life. The Indo-Burmeso species of the 
siibgcims Brmhydmm nmy be dUtiuguislied by the following key 

iVrtifieial key to the species of the subgonus Brachydanio, 

1. J.,atoral lino ctoupleio dj* riidiiuontary, 

r'iLv 

B. Utorol lino iiKiirapletc, not oxlcmliiig to anal Sn. 

I. Lalorfilliiio ..vinn.!:,... 1 


Bhmenaia Horn. 


Uevoliipwl barbels) ; 


base of ventral. (Two puirs of well- 
..1.3133 

■ f a^loral li«e sl.ort, not extcmJing (beyond pectoral 
«. Two pairs of well-developed barbels (L. 1. 28-30 • 

Mr -‘th L'inea 


rerjo (Ham. Baoh.).* 


Di. p- w (iwe). 

below the key. ^ ® rerio aa indicated in the 
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b. Barbels absent. 

j. L. 1. 32-34 ; a Mrell-defined black mark near 

upper angle of gfll-oponing .... soudAii, sp. nov. 

ii. L. 1. 30 ; black mark near upper angle of gill- 
opening absent acuticepiala Hora. 

n. Lateral lino totally absent. , 

A. Two pairs of barbels. 

1. Maxillary barbels extending nearly to middle of 

pectoral (L. 1. 28-30) rcrio (Ham. Buck.). 

2. Maxillary barbels shorter than head (Ij. 1. 33) . cboprae Hora. 

B. One pair of maxillary- barbels (L. 1. 30-32) . . nigrifoaciatus (Day). 

Rcimirh . — All the species of Braohydanio described so far are very 
rliiuiuifccristic, not only with regard to the characters omimerated in 
iliii above k<sy but also in their colouration. The colour markings of 
1 lie various species a])pear to be specific. 

Atlention may here be directed to the fact that in Dmiio (Braehy- 
(lanio) m'io the lateral line is very variable. Frashad and Mukerji^ have 
already shown that in this species the lateral line may be distinct, piercing 
L* fi anterior scales, rudimentary or totally absent. In some Burmese 
e.\ampl<‘8 they found this structure better developed, reaching as far 
as I he. Inwe of the ventral fin. It is due to the variation of this character 
I hilt th('. species is inciudc<l under both the main sections of the key. 
Apart from any other consideration, D. rerio can be distinguished most 
ri'iidily by its prominent and well nuirked colour bands. 


Danio (Danio) aequipinnatus (McClelland). 


Jiuniu acquipinnaliin, l^msliad and Mukerji, /fee. Ind. Mue., XX XJ, pp. 

20r». 2 00. 

Mr. Sondhi’s collection contains three specimens of Danio acquipin- 
mlufi, a widely distributed and beautiful species of the fresh waters of 
India and Burnui. One of tliesc was obtained in December, 1932, at 
Kyouksu, a village about miles cast of Repiu and, when alive, was 
hrownisJi in colour with a well-defined strong band of dark blue along 
the sides and both above and below it are thinner-golden bands. The 
idue band runs along the entire length from tail to head and breaks up 
in a wavy line before reaching the gill-opening.” The species is known 
as “ Nga-dihikha ” at Kyouksu, and is considered to be a larvicidal 
fish. 

The other two specimens wore collected in April, 1933, in the clear 
spring water of the Lawksawk Canal near the Rest House. The colou- 
ration of the smaller specimen was similar to that described above, 
wlioreas in the larger example the central blue band is broken up into 
three hands separated by golden lines. ** The uppermost golden line 
is wavy but continuoas, and the colour band just underneath it is 
iyirceuish blue. A faint golden line extends through it for about half 
t>f its length. The lower golden line is straight and continuous.” 

It may not be out of place to mention here that one of us^ has already 
remarked on the validity of Regan's Danio broumi* from Upper Burma. 


\ Pnwhad and Mokeiji, JReo. Ind. Mtu., XXXI. > 206-208. pL Tii, fig. 6 (1920). 

• Mukeiji, Joum. Bombatf 2fat. Hist. Soe., XXXVH, 1034 (In praw). 

* Regan, JUe. ItO. Has,, I, p. 395 (1907). 
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Wc n.. of opinion that, 

A bruuni < nnnot ho roganlod as a distinct spocies. 

Danio a)amo) annandalri Chaudhtiri. 

la Mr. Soadhi’s ooUoction there is a single spcdn^ which, after a 
cJhil study, we have referrd to Danio annanda^, a gorgeously 
Sund ial fish described by Chaudhuri tom a jungk stream near 
tol^k at the base of the Dawim Hills in Tenassenm, L(^r Burma. 
Cliaudhuri gave a detailed description of the colonr-pat^ of the sp^es 
which is not very different tom that of Damo dopjtlfl. Sape^ially 
the two si«*ie8 appear identical, but they are easily disto^ished y 
wt*Il-niarkc‘(l diagnostic characters. In fliwnissing the affinitjes of 1). 
mmndaU, Chaudhuri attivched con.sid(?rable im])ortance to the presence 
or absfuice of scaly or fleshy apptmdnges at the bases of the paired fins, 
for he observed “ Besides other apparent and conspicuous differentjes 
the new sp(M:i(‘s rli(T('rs from D. sjnmnm in possessing appendants ^ 
tiectoral fins (wliereas D. S'pimnm has none), and from D. dai^Ui, which 
possess(is appendants to the ventral fins.’’ Our observations on the 
various species of tlie genus sliovv tliat in almost every case a scaly 
appendage is present above, the base of the ventral fin and a fleshy 
appendage in the axil of the pectoral fin. 



Text-i'ic. 2.— Liitcral view of a tvpe-spccjiiicn of (Dfinio) annandalei Chaudhuri 
X IJ. 

Mr. Sondhi’s specimen is 58 mm. in total length without the caudal, 
and was taken in the western drainage of the Pegu Yomas (Gyobjii 
Chaung). The brilliant colour-patttirn has faded away entirely, though 
with proper illumination four or five round, whitish markings could 
be made out. In every other respect, this specimen agrees with the 
t\\o typical examples in our collection and with Chaudhuri’s descriu; 
tion of the species. As no figure of the species has so far been publi!^w» 
we give above a lateral view drawing of one of the type^specimemi. 

With the specimens of D. anmndakij several example of I). 
and D. {Brackydanio) albdlinmtm were collected by Dr. N/ Aimaiidflite* 
We have indicated above that D. armndalei and D. doti^ appear:,^ 
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Ijj; ftimilar superficially, but the salient characters tabulated below will 
help to distinguish the two species. We also give here a lable of 
measurenients of tliree specimens of each spec-ies to facilitate jletailed 
(;«)iuj»/irison in future. 

Danio unnandaUi. Danio dangila. 

1. Both pairs of barliols loss than diatuf-tcr 1. Both pairs of harhols at Icasi as loii}.' a s 

i,f tlirk-e diajuoter of evi*. 

2. Ltr.lS(Ui/3l). 2. L. tr. 9 

Length, of snout contained 4 times in 3. Length of snout conluineiM-S-fl-ri 1in.es 
length of liead. in icnglh of licad. 


Measurements in miUimdres. 

I), annandalti. J). dangila. 



Upper 

Dawiia Hills 

Dawiia Hills. 



Burma. 

Types. 


J, 









[ejigiii without caiuinl 

. 

0.5*0 

.56-0 

61-0 

57-0 

45-0 

L«iii;.'t h (if Jioud . 

. 14-0 

140 

14-0 

14-5 

12-5 

11-0 

Dr-pth Ilf lioily . 

. 190 

ID -5 

20-0 

19-6 

17-0 

1.5-0 

W'kIHi (if head . 

. 80 

80 

80 

9-5 

8-0 

6-0 

Il(■i}')ll (if head at oi^eipiit . 

. 105 

no 

110 

1 0-0 

10-0 

8-0 

I.•'lli'^h (if fliiout 

. an 

3-5 

3-5 

3-0 

2-5 

2-0 

JJiiinieter of eye 

. 40 

4*5 

4-5 

4-0 

4-0 

3-25 

liiterorl.iitnl widlli 

. 40 

4-0 

4-5 

4'.5 

4-0 

3-0 

l.ciiigiwl ray of dorsal . 

. 8-5 

D -0 

10-0 

12-0 

12-0 

7-5 

of pectoral 

. 135 

12-5 

13-0 

140 

n -0 

11-0 

i.i'dldh of ventral 

. 8-0 

8 -U 

8-0 

10-0 

D -6 

6-5 

lieiigtii of base of anal 

. 12*0 

11-0 

11-0 

12-0 

11-0 

D -5 

l.eiig(h of caudal ]MMluutilc . 

. DO 

10-0 

10-0 

10-5 

10-0 

7-6 

Least. heigliL of caudal {ledunclo 

. 7-0 

6-5 

70 

8-0 

7-6 

5-5 


In 1924, Myers^ described a new species of Danio, D. strigiUifer. from 
Ihirma and gave a key to all .the species of the genus Danio, s. str. On 
an examination of a large collection of Danios from India, Burma and 
iSiiim in tht^ Indian Museum, we have found it necessary to include here 
ai\ (unended key of the various species. Unlike members of the sub- 
genus Brachydanio, these fishes are somewhat more difficult to define, 
particularly as the colour-pattern is common to several of them, and 
the range of variation of other diagnostic- features of the various species 
is considerable. 


Artificial Key to the species of the subgenus Danio. 


1. One or two spines along anterior margin of orbit below 
nostrils. [Two pain of .barbels ; L. 1. 33-38 ; 1*. tr. 
15(I2i/2J)] ....... 

n. ilpines along anterior margin of orbit absent, 

A. Barbels absent [L. 1. 33-38 ; L tr. 15 (12|/2i}] 

B. Barbels present. 

1. A pair of dhort rostral barbels j maxillary barbels, if 
present, rudimentary. 

a. L. 1. 32 ; L. tr. 11. (" A dark lino along the middle 
of the sides through the tail, with bocasioDslIy 
obsenre dusky bands above and below it.*') . 


apinoise (Day), 
dreono (Ham. Burh.). 


kal^ienria Anderson. 


> Mydrs, wluisr. Jfus. No»iMu,^SQ. 100, p. 2 (1924). 



AV7 


Aici/urfM vj 


MV jLmmn mwfvum. 


VOL* AA AVli 


6. L. I. r.-37 i L. tc. II mi). (“ A Wly 

broad, stoel-bluo stripo. extouds from behind 
the cyo to the caudal ftn, while it is bounded 
above and below by a narrow yellow edging ) 
2. Two pairs of woil developed barbels. 
a, A well-defined blaek mark near upper angle of gill- 


opening. 

i. Lateral bands breaking up anteriorly to form a 

mottled pattern. 

a JJoth naira of barbels inu(h longer than 
diameter of eyo [Jj. 1. 3(1-42 ; tr. U ((H/2ilJ 
fi. Jloth pairs of barbels equal to or shorter than 
diameter of eye. 

*L 1. 37 ; L tr. Id {7i/2^). 

«L.J. 42-1(I; L.tr.ir.(lli/3A) . . 

ii. liatoial bands not breaking up anteriiirly to 

foi iii a mottled pattern. 

«. .Several well marked and uniform lateral bands 
fl). 3/!l'12 ; L. 1. 34-3(5 i J.. tr. JO-or II {7i/2| 
or8i/2i)] 


ndlyherrmm (Day). 


dainjilla (Ham. Duch.). 


ulrujillifcr Myers. 
unnandtUei Chaudburi. 


ar-'piijiiinnnhin (MeClell.) 
(zj:broirni Hegaii). 


0. Single lateral liaml well marked posteriorly 

1 1). 3/8 ; Ji. 1. 38-4(t ; L. tr. II (8i/2DJ • mmentia Chaudliuri. 

b. lUaek mark mjur upjier angle of gill-oiamiiifi absent 
(middle rays of caudal fin black; barbels 
miimle ; L. L 32-34 ; L. tr. 1 J (8^/2;! )J . . mahbaricue (Jerdon). 


It WHS poiiikd out by Myers {op. cil.) tintt Danio chrysops (Ciiv. and 
Val.)' is iM?rliaps not a Danio, as in tliis 8po(}i(‘8 the anal tin is stated to 
be tnitiiH'ly behind the dorsal whereas in Danio the hinder lialf of the 
dorsal tin is at least sitnate<l above the anal tin. We oousider the 
I) 08 itioii of the dorsal with rtslatioii to tliat of the anal a fundamental 
(jharaeter and on this aeconnt do not regju’d D. chrymps to be congeneric 
with the other specie.a. Unfortunately, from the meagre information 
availtible, it is not possible to discuss the exact systematic position of 
D. clirysops. 

With the (exception of D. Icalhienm^ and D. slriyillifer, wo have 
cxamimMl the types, topotypes or a good scries of specimens of all the 
other species. 


Nemachiluf rivulicola Horn. 

Nmachilut rimHcda, Hora, Svc. Ind. Mw., XXXI, p. 324, pi. xr, figs* 

3 and 4. 

NcmwMlus nvtdicoh wtis described by one of us from the clear, rocky 
sti-eams in the Yawngliwe Valley and the He-Ho plain. Mr. Sondlii 
obtained 10 specimens from nmlcrneatli the bridge near the Hopong 
Kest House and 3 more examples from a canal near Lawksawk Be$t 
House. It thus appears that the species is fairly widely distributed 
in the Southern Shan States. The specimens in Mi. Sondid’s collection 
agree in almost every detail with those in the type series. ^ 


‘Cavior and ValencienucB, Hint. Nat. PoiswM, XVII, p. 308 (1844) j Day, FMt 
India, . 

*&iidmaa,Awitm%c^ I, pjfcei, p. ggg (1878h 




135 


1934.] S. L. Hoba & D. D. Mxjkbrji : Notes on Fishes, 


NemachiluB multifasciatiis (l^»y) VincigiiuTa. 

181M). JfeHiachilus mvHifaseialug, VincigiiciTii., Ann. Mna, (.'ir, Sfvr. Nul. Gvnoi'a, 
(2), IX. pp. 2(KI-211. 

In his rcvisiou of Nemachilas from Bin-raa, Hora^ rcnuirkod “ I have 
not yet determined exactly the specific cliaracUirs of Day’s N. muUi- 
fascialus and have, therefore, left out of consideration Vimsiguerra’s 
specimens rtjferred to this speedes”. As regards the identity of Day’s 
iDultifusdatuSt the situation has not altered so far, and in spite of the 
extensive collections that have been made in the Darjiling Himalayais 
during recent years, not a single specimen of the speci<‘s has b(?en 
obtained. Vinciguerra’s mulHfasciaius lias, however, been recorded 
by Muter ji® from northern Burma and Siam, and he gives Ji detaihvl 
description of the species from fresh specimens. In tin*, present state 
of our knowledge it is not possible to be (icrtain wJiether the Burmo- 
Siamese form is conspecific with the Eastern llimalayan form. Until 
further material is obtained from the latter locality, wo ))ropose to 
designate the authorship of the species as noted above. 

In Mr. Sondhi’s collection there is only one specimen of this species 
obtained in the western drainage of the Pegu Yomas at Gyobyii Chaung, 
west of the new dam line. It is 52 mm. in total length witliout the caudal 
and is a well preserved specimen. The colouration of the body is some- 
what faded, but the black vertical bar at the base of the caudal and the 
characteristic colour pattern on the caudal fin arc well marked. 

Lepidocephalichthys berdmorei (Blyth). 

1021). Lepidor^phaliehthifn berdmoreit Prashad and Muherji, itre, Jnd. Mvn., 

XXXI, p. 191. 

Lijndoce/phalichthys berdmorei is the most widely distributee! loach 
in the Burmese waters. Six specimens of the species were obtained 
l>y Mr, Sondhi at Bepiu. The fish is usually found in pools and puddles 
in the course of streams among debris at the bottom. 

The species is known as “ Nga-tlm-lay daw ” by the Outturn people. 

AcanthopBia choirorhyndhiiB (Bleeker). 

1910. Aeantlwpna choirorhynehuat Weber and Beaufort, Fiah. Ivdo-Avatral. 

Archipd, III. p. 25. figa. 8 and 9. 

Acanthopsis chmorhynchus is represented by a single specimen 
in Mr. Sondhi’s collection. It is a young specimen, 98*3 mm. in total 
length, and was obtained in the Pegu Yomas. Besides Burma the species 
is known from Malay Peninsula, Annam, Borneo, Java and Sumatra. 
So far it has not been recorded from India. 


OpUoepIuduB gachuB Ham. Buch. 

1018. O^iouphalua harcourt-lnUleri, Annandale. Fee. Ind. Jfve., XIV, p. 64, 
pi. li. fig. 7 ; pi. iv. figs. 16, 17. 

1921. ofiiaoaphdMa haretmHMUeri, Hora, ifec. Ind. Mva., XXIT, p. 2M. 
1920. Ophieapi^fu gaehna, I^sbad and Mnlceiji, See. Ind. Mva., XXXI, 

p. 216. ' ^ 

Ophicephaius gachiua is a widely distributed and variable species 
of the Oriental Begion. Its much more marked amphibious m^e of 


1 Hoi«, See. Ind. Hue., XXXI. p. 314 (II 
* ICttkerJi, iSofiiiiap ilTirf. 


..XXXVn,1984(inpiSM}. 
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life ifi probably responsible for a certain amount of variation exhibited 
by the spi^cies. Moreover, during gi'owtii the fish undergoes consider- 
able changes in proportions, etc. In 1918, Annandale (op. ck.) described 
a new spef^ies, 0. hurcouH-hulhri from the Inle Basin, S, 8han States, 
and remarked that it is a “ small species resembling 0. /yoc/ma, but dis- 
tingiiish<‘rl by the smaller stiales on the In^ad, the longer, narrower, less 
flatt(?ned head, etc.” Accoi*ding to.Vnnandalc this species “ is abundant 

all over Yawnghwe and the neighbouring states Large numbers 

are sold in the locjal markets.” One of us (Hora, (yp. dt.) recorded this 
species from the Manipur Valley where it was found to be abundant 
in marshy placiis. In 1893, Boulenger* had recorded 0. gtiehm from 
Port Stedman, and the. heliof has been gi'owing with us that 0. harcourl- 
btUhri is probably (tonspecitic with 0. ijaehmt. .\ftcr an examination 
of a large number of specimens in the collection of the Zoologhial iSurvey 
of India from widely separated localities, we are now of opinion that 
the tliifereiKjes pointed out by Annandale lo.s(5 all significance when large- 
series of spojjimens are e.xainiin?d. Annandale ’a 0. hurctjurt-butleri cannot, 
tlierefore, be regarded as distinct from 0. tjiwhm. 



Ir.XT-Kic. Ham. Buch. 

a. \ ™ir.l of l,rml «.„l anloHor ,«rt of b.Kly of af,,.„rmj .pccimra dnnring 

I, y, . , , "•’wncMof Vfntraliiiw X r. 

h. hk^,„ O ... fho p.,|™ H„, tho |,.i,ipu.ry,l. of the abo« x 4|. 

1 - KufJinient of the iH»lvic fins. 

the “oll'cted by Mr. Sondhi, 4 &ob» 

V ^ “I ^ The f^pecUnhi' 

rousted at Vangtara, about 145 mm. in total length without the 
IB of apecial intcfcat as it la deficient in both the ^Ivio fins. ‘ 


‘ Boaleogar, -la,. Jfa,. m. I/.V. (6). XU. ,.p. igg-Sm (IM^, 
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to Day^ “ It is not uncommon in India to find specimens of Opftioce- 
j)lmhis gachm having a ventral fin deficient but I have never observed 
both wanting.” With the exception of the specimen under report, we 
Imvo not come across any example of 0. gachm lacking one or botli the 
ventral fins. In the abnormal spiHsimen the region of the origin of tJje 
pelvic fins is marked by the presence of a large ac^ale, which on dissection 
proved to be a bony structure n^resenting the two lost fins. The pelvic 
ginllc or the basipterygia are of the normal type, except that they lie 
closer together and have coalesced in the basal region to form a single 
structure. The basipterygia are further fused with the scale-liko strw;- 
t ur(> noted above. The latter was partly imbedded in tlnj skin but was 
free distally. It is thus seen that the remnants of the pelvic fins and 
their supporting bones have beoome fused to form a singh? bony mass. 
hV)r convenience of reference, we reproduce (Text.-fig. 3) a drawing of 
the pelvic fins and the basipterygia of the normal specimen of 0. gachm 
for comparison with the abnormal structure illustrated here. 

In April, 1932, we received three specimens of Chanm orimUilin 
and three ol Ophuiephaltis gachm from the Colombo Miiscjura. We 
were informed that the specimens of both the species had been taken 
logotlior. One of these specimens of C. orientalis was dissected very 
eandully to sec if there was any rudiment left of the pelvic fins or tlie 
l)asipt(jrygia, but we were unable to find any trace of either. This shows 
that in Ckanna the pelvic fins are totally absent, whereas in the al)normal 
.s[)(‘cimen of 0. gachm. the absence of the pelvic fins has to be regarded 
as a mere deformity due to some injury or pathogenic condition. On 
previous occasions wc^ have referred to the absence of paired fins in 
fishes and discussed the significance of this phenomenon in the taxonomy 
of tlie forms concerned. As regards the systematic position of Channa 
and Ophwephalus, Myers and Shapovalov'^ have recently givcm some 
eviibmce to show that Ohanna probably comprises series of anomalous 
spe(!im(‘nB hardly distinguishable from species of Ophicephalufi except 
on the character of the pelvic fins. We also feel that there is a great 
d(’al to be said for this view, for an examination of the material of botli 
t he genera in the Indian Museum has shown that if the absciuje of tin? 
pelvie fins is ignored it is very difficult to distinguish species of Chnumi 
from certain species of Ophicephalus. As an example? it may be noted 
that we have not been able to find any distinctive feature in the type- 
specimens of Channa bumanica Chaudhuii^ by which the species can 
he distinguished from the common form, 0. gtu^m. The abnormal spe- 
cimen reported hero raises several questions of interest, but we re- 
frain from discussing the problem as Deraniyagala^ proposes to make 
an intensive study of C: orientalis and 0. gachm with a vk?w to eluci- 
date the systematio position of the two genera. 


^ l>ay, Fiah. India, p, m (1878). 

J Hom. Fee. M. Aw., XXII, pp. 27-32, figs. 1 and 2 11931); Nalure, London, 
t XXVI, pp. 435, 435, fig. |(ip30). 

. Miikeiji, Annct. Znol. Japan., XIII, No. fi, pp. 441 444 (1932) « Journ. Bombay Nal. 
iSfoe., XXXVn, 1034 (in prtH). 

* Myoffs and Sbapovalon Aking Nat, BiH, B»U., VI, pt. li. pp. 32-37 (1031-32). 

* ChandhoTi, Jiee. ind. Ifw-, XVI, pp. 284-286, pi. xxii, figs. 4, 4o, 46 (1919). 

* Petsaija^, 8^, tS^knied, Xva, pt- 1- pp- 40, 41 (1032), 
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Mutacembelus annatus (Lnc6p5de). 

J929. MafAaee.mbdm armatvs, Prasliatl anil Mukerji, JRee. Ind. Mv/t., XXX I, 
1)|). 213, 214. 

A young spccimwi of Maslacemhelus armilvs, 140 mm. in total length 
was obtained by Mr. Sondhi in the western drainage of the Pegu Yomas. 
The eoloiiration of the spei-imen is somewlmt different from the normal 
typo. There are two short bands in the posterior portion of the head 
forming a (toss on the napi'. A blank band along the dorsal aurfat^e 
at the sides of the spines runs in an undulating course and the second 
is a much narrower band that runs along the lateral line. A still lighter 
and narrower band runs along the middle of the lower half of the body 
and is continued forwards on the gill-cover. Behind the vent all these 
bands break up and form the ix^ticnlated pattern characteristic of the 
species. In the anterior region the fish is marked with 3 lateral stripes 
decreasing in width from above downwards. 

Ambassis ranga (Ham. Buch.). 

1929. Ambasdg ranga, I'rtishatl ami Mukerji, Jicc. Ind, XXXI, jip. 210, 

There are two young specimens of Amhassis ran^a in the collection. 
They were obtained by Mr. Sondhi in the Pegu Yomas. 
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ON TREMATODES FROM WILD DUCKS IN RANGOON. 

By B. S. Gogate. 

(From the Biological Department, University of Rangoon.) 

Two ducks were dissected. The first, Anas poecilorhyncha Forester 
1781, contained only three specimens of Eckinostoma revolutmi (Froelich 
1802) Loose 1809. The second, Dendroeygna javanica (Gmelin 1789), 
was more heavily parasitized containing both Trematodes and 
Nematodes. The Trematodes consisted of two genera of Echinostomos 
anil one genus of Schistosomes. The former wore obtained from the 
intestine and the latter from clotted blood in the body-cavity. As the 
])ir(l K^ached the laboratory sometime after it was shot, a detailed exa- 
mination of the blood could not Ikj carried out. 

1 am ind<jbted to Prof. F. J. Meggitt for his suggestions and criticism 
in the preparation of the manuscript. 


Echinottoma revolutum (Froelich 1802) Loose 1899. 

The only hiature in w^hioh the parasites differ from the description 
of Lulie (1909, p. 69) is the size. The biggest of them is only a little 
longer than the smallest mentioned in the description. 

Host.— Anas poecilorhyncha Forester 1781. 

-Intestine. 

Locuf%.-'Rangoon. 


Paryphottomum tetiitrifolium, sp. nov. 

Description,— Body elongated, 3«5-5\ armed with spines in front of. 
ventral sucker, anterior end narrower than posterior. Maximum width 
(in region of testes) 0'555-0’952. Head collar strongly developed, with 
a single row of marginal spines, 27 in number, unbroken doisally. Ven- 
trally collar spines gathered into tw^o ** end groups ” of 4 spines each. 

Outermost spine of each end group 0* 108-0*1 15 x 0*044-0’0479; other 
marginal spines 0-064-0*101 X 0*03-0*0324. Oral sucker subtenninal, 
0*115x0*128. Prepharynx small, 0‘027 long. Pharynx globular, 0*135 
X 0*093. Oesophagus approximately 0*464 long. Rami of intestine 
starting in front of the ventral sucker and running posteriorly nearly 
to posterior end of body. Ventral sucker very large, 0*547 x 0*539, en- 
closing a spacious cup-shaped cavity. Genital pore median anterior to 
ventral sucker, posterior to intestinal bifurcation. 

Testes branched, trifoliate, each with two anterolateral and one 
postero-median brancheej lying one b<dund the other in the median line 
in the hinder half of the body. Posterior testis larger than anterior. 

^ All nwuiixemente ate ghrea in n 

[ 139 ] 
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Cirrus-pouch moderately developed, 0-197 X 0-0946, dorsal to ventral 
sucker and oblique to its axis. 



lEXT-no. \,~-Varifpho^omm teM&rifciivm, sp.>ov.— Head x^ion.* 

Ovary globular, 0*17x0*166, situated slightly to one side of the 
median lino of body, protesticular, separated from anterior testis by the 
length of the shell gland complex. Latter prominent, bigger than ovary, 
0-19x0*276 in median line of body. Rcccptaculum-sominis small, 



TEXT-no. i^Paryphorimum te^UrifaUvm, Bp. nov.— ’Entire worm. 


> ABBanvunoas vssD nr TnxT'izauBis. 

■Pb>«; *«.. hMd collar; C, iatMtfaie: Onvrt^ ' 
JP»A rocker; or., OTory; p„ <iimi».|Kraoh; fiA., pliaiTmKi' 
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approximately 0*065 diameter posterior to ovary. Vitellaria extending 
from behind the ventral sucker to the posterior end of body, extra and 
overcaecal and occasionally intercaecal in the ovarian and testicular 
legions, distinctly intercaecal in post-testicular region, filling the whole 
post-testicular part of body with loosely packed follicles. Transverse 
vitelline ducts running along anterior margin of anterior testis, opening 
into a small vitelline reservoir. Uterus short not much coiled, pre- 
testicular and intercaecal. Vagina passing dorsal to ventral sucker. 
Ova small, numerous, 0*0771 X 0*0409. 

Uost.—Dendrocygmjavanica (Gmelin 1789). 

Ictydiwt.—Intestine. 

Rangoon. 

The genua Paryphostomum Dietz 1909, type-species P. radiatuin 
(Diijardin 1845) Dietz 1909 from Phulamwax carbo^ lias been charac- 
trrizi‘d by “ the presoiicci of a double row of collar spines.” Edwards 
(1917) redescribed this type-species and amongst other minor differences, 
he found that the collar spines invariably occurnid in a single dorsally 
unl>roke.n row. In view of this observation, corroborated by thos(j given 
iiliovc, either the original diagnosis is inaccurate in this respect or the 
Constancy of the characitcr is dubious ; in either case no generic unportance 
can l)e attachctl to it and the diagnosis should be altered to “ Collar 
spines in a single or double dorsally unbroken row ”. 

The preseu(‘.e of a double row of collar spines together with differences 
in the shape and disposition of the testes and cirrus sac, separate the 
pivstiiit form from P. segregatum Dietz 1909 and P. imlicum Bhalerao 
19.11. 

It agrees with P, radiatum (Dujardin 1845) in the possession of a single 
row of collar spines, and the number constituting the row, but differs in 
(1 ) the ratio of its suckers ; (2) the trifoliate natun; of its testes ; (3) the 
sizii and .shape of the cirrus sac ; and (4) the Anseriform host. 

The differences being sufficient for the creation of a new species for 
wliich I propose the name P, testUrifoUum in view of the trifoliate nature 
of its testes. 

Key for the species of the genus Paryphostomum Dietz 1909 — 

1. Collar spines in a single row • • ,2. 

‘ Collar spines in a double row . . .4. 

2. Testes 4>5 lobed rosette>shaped • . • P. radiatum (Dujardin 1846). 

3. Testes 3 lobed, two anterolateral and one 

postero'inedlan lobe . • • • P. sp. nov. 

4. Collar spinea 27 in namber, oirrua sao not 

extending behind ventral sucker • . P. Myretrafttm Dieta 1909. 

6. Collar spines 42 in number, ouroi sao extend* 

ing behind ventral sucker • • • P. tadicum Bhalerao 1931. 

P«t«sif«riiiii»tiniiiii^ sp. nov. 

Dc3m;)fton.-r-Body small, elongated, 0*984-l*338, anterior end 
narrower, with well-develqped head collar bearing 23 collar spines, of 
which 17 spines^ are arranged in a single dorsally uninterrupted row, each 
spme 0*0368-0*0613x 0*01*4)*0171, the remaining 6 spines being in two 
T'cntral " ^ gro^ *\ eatffi oontaming three sj^es, 0*0662-0-073x 
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0-015-0-0225, borne on a very much raised portion of the collar. Maxi- 
mum width of the body in region immediately behind ventral sucker— 
0*291-0*349. Body anterior to ventral sucker covered’ with spines. 
Oral sucker almost circular, ()*045-0d)53. Prephar}Tix ()*05-0’06 long. 



Text-fio ‘d,--Pt!laiigcf 8p. nov.— Head region. 

Pharynx globular, 0*0195-0*05. Oesophagus thin, 0*3-0*33 long. Intes- 
tinal caeca narrow, branching some distance in front of ventral sucker, 
from the posterior margin of the ventral sucker completely hidden 
under excessively developed vitelline follicles. 



Tot-ito. t.-Pda,if» mimUuimu, ap. noT—Entlw wb; 


1934.] B. S. GkKiATB : Trematodes frm mid dueks tn Sangoon. U3 


Yeutral sucker f^minent, cential, broader ikau long, 0-1771-0'195 
X0‘198'0*226. Genital pore anterior to ventral sucker, immediately 
ventral to intestinal bifurcation. 

Testes oval, partly overlapping and with long axes almost at right 
angles to each other. Anterior testis a little behind posterior margin of 
ventral sucker, transverse to axis of body ; posterior with long axis 
parallel to body. Cirrus-pouch broader than long, 0*113X0'121, dorsal 
to ventral sucker, approximately half covered by anterior margin of 
voiitral sucker, the other half lying between it and the intestinal 
hiluivation. 

Ovary ovoid, 0*0633-0*064 x 0*066, close to ventral sucker, lateral, 
]iiirtly in zone of anterior testis, in some specimens, in others j)urtly 
ctivered by posterior margin of the ventral sucker. Kecc])tarulum 
siaiiiuis and shell gland obscured by the vitelline follicles. Vitelline 
follicJes, in thick biteral bands in ovarian and testicular regions extimdiug 
liom level of posterior margin of ventral sucker to posterior end of body, 
iLiid lining loosely median held also in post-testicular region leaving only 
a jiarrow median space. 

Uterus sliort, pretesticular. Ova few, large, 0*H592-0*093 x 0 0368- 

//osl.— Dendroc^na javafltca (Gmclin 1789). 

jLocari(m.~Inte8tino. 

ZiOca%.- 'Rangoon. 

Of the species of the genus Petori^cr, Dietz 1909, the Burmese form 
most closely resembles P. neocomense hlihrmann 1928, with which it 
has in common the following characters 

1. Single dorsally uninterrupted row of collar spines, with two end 
group borne on a much raised portion on the ventral aspect. 

2. Shape apd the disposition of testes. 

3. The position of the ovary. 

It differs, however, in the following points 

1. The total number of collar spines, and the number of spines 
constituting the end groups, 

2. The distribution of the vitelline follicles. 

3. The overlapping of the testes. 

4. The size and shape of the cirrus-pouoh. 

5. The shape and size of the body and the Anserifoim host. 

The present form, therefore, constitutes a new species, for which I 
propose the name P, minutissimus^ separating it from the other species 
of 4e genus by the characters given in the following key 


1. Collar apioea in doable roir . . .2, 

Collar apinea in aingle row . . . .. 4. 

2. Spinea 27 in nnmbw. Anterior end narrowed 

intoaneek; oimiB'poaobioand . • P. ercrriiw Dleta 1000. 

3. Spinea 19-21 in number, ^terior end not 

narrowed into a neok ; oitraa-ponoh 
elomtad and oUiqne .... 

4. Spinea 27 in nnmber. Giinia-poiush elong- 

ated ai4paxallal to the axle of the bo4y. 

Poeteriw end more narrow. ViteUine 
foOklN epatot and uoatily lateral, not 
mdihigpeiteckreiii. . • • P.MoeeMMMVahrmaimm 


P, pungau (V. Linatow) 1803. 
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5. SpineMlUinniitnbcr. Anterior eiHluarrovirfxl 

into a nrak and cirrus-poncli ulongated 
and obliquo. Poateriur end more narrow. 

Vitelline glands not reaching posterior 

end, mostly lateral . . . . niUdiu Idnton. 1928. 

6. Spines 23 in number. Cirrus-pouch round. 

Posterior end rounded. Vitelline foUi- 
cles tilling median lield in poat-tcsticnlar 
region, reaching posterior end . . />. tnimlimmut, gp. uov. 


Genus Ornithobilharzia Odhner 1912. 


OrnithoUIliarzia sp. 

Two immature male specimens wore obtained from blood already 
fllotting. I^gth 9'5. Breadth 0'488. Spines and tubercles present on 
the body. Oral sucker 0-196 in diameter. Ventral sucker pedunculated 
(••472 x 0-417. Intetinal caeca long, running independently lor moat 
of their lengtha, joining to form a common ciuscum approximately 0-62 
from the posterior end. Testes approxinuitely 70, circular feeblv 
developed. Cirrus-pouch rudiment posterior to voutral’ suoker 
Gynacophoric canal w'ell developed. 


Hostr-Dendrocygimjaimica (Gmelin 1789). 
/ioofl/fon.—Vascular system (?). 
fA)cMff. Kangoon. 


KumKNCKS. 

Bhalorao a D.(1931).-T«ro new trematodes from lleptilee- Parv- 
ph^tomm mdicmi N. Sp. and Stunkardia dilym^osa N G. 

Parasitology, XXIII, 99-102. 

Dietz, E. (1910).- -Die Echinostomiden der Vogel. 

Zool. Jakrb. Sup^. 12, pp. 265-512. 

Edwards, E. E. (1927).-()n the anatomy of the trematodes PorwOos- 
tmm radmarn Dietz 1909, 

Paraskoioyy, XIX, pp. 245-269. 

I'idirmaim, 0. (1927).— Petasiger neocomense Nov. Sp. 

ISuU. hoc. NmehMel, set, not. LII. 
l-mton, E. (l?28).-E'otfiB on treraatode parasites ol Birds, 
^'■«!-f^.h'.Nol.df«».LXXIII art.] 

Se’ E.' »«“techland8 H. 17. 

wi h descriptions of new genera and species. 
i U. S. Nat. Mns. LXXV.'art. 18. 



A NEW SPECIES OF XERIS (HYMENOPTERA^IRICIDAE) FROM 
THE HIMALAYAS. 

By 3. Chbsteb Bradley, M.S., PhD., F.B.S., Corndl VniversUv, 
Ithaca, Nm York. 

Table of Palaoarctic species of Xeria. 

Vortex above ocelli smooth and polished, with 
only a few punctures along median line 
and in a sparse band above each eye ; 

•shoulders with a white stripe. Europe . sjieclrum. 

Vertex above ocelli densely punctate; the 
smooth polished area reduced to a spot on 
each side at summit ; shoulders with only 
a white spot himalayemis^ sp. nov. 

Xerit himalayensis} sp> nov. 

^ Head and anteimao entirely black, except for small occipital spots. 
Tliorax and abdomen entirely black, except for a yellow spot on cephalic 
aspect, extending slightly on to dorsal aspect of each shoulder and a pale 
area at base of sheaths of ovipositor. Wings hyaline, slightly stained 
yellowish, apical margins weakly clouded, costal cell dark brown. Front 
coxae black, the others brownish, rest of legs testaceous, the trochanters, 
kiie<*,-jointa and hind femora somewhat paler. 

Head densely granulate-pimctate, smooth areas at summit of vertex ; 
clypeus more coarsely sculptured than in spectrum^ ridge on temples as 
in spuctmm, but a row of punctures in front of it, ano^er behuid eyes, 
these coimected below by transversely elongated punctures, all of which 
are absent in spectrum^ temples behind ridge much more densely punctate 
than in spectrum. In other respects the structure not noticeably dis- 
similar from spectrum, 

S Head black except for large occipital spots ; thorax black except 
for lateral pronotal stripe not reaching to base of wings; abdomen 
reddish black, wings hyaline, with a trace of clouding at margins, and 
costal cell brown. 

Head sculptured as in the female, the area on the temples in front 
of the ridge with more punctures. 

Holotype, Female : Deoban, Chakrata Div., United Provinces, India ; 
altitude 9,000 ft. ; 17-18 June 1923, Dr. C. F. C. Beeson (United States 
National Museum, Catalogue No. 49312). 

Allotype, Male ; Deoban, June 6, 1923, Dr. S. K. Pillai (United »States 
National Museum, Catalogue No. 49312). 
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A NEW GENUS OF BLOOD FLUKES OF THE FAMILY SPIROR- 
CHIDAE. FROM THE TORTOISE, //>1RD£LL>1 THURGI (GRAY). 

By Bipin Bihari Sinha, M.Sc.t Research Schokr^ Univmity of 
Luchwip. 

The family Spirorchidae was erected by Stuiikard (1921) to 
include the blood flukes from the turtles and originally contained only 
two ^meva—Spirorchis and Hapalotrema^-vfhich. differ from each other 
in many features of their anatomy, and were placed in distinct sub- 
families, Spirorchinae and Hapalotreminae. The same .year Stuii- 
kard liad shown that Spirorchis MacCallum, 1918, and Proparorchia 
Ward, 1921, arc synonymous thereby invalidating the family Propa- 
rorcliidae as defined by the latter author. The bulk of the work on 
the family has been done by Stimkard, who in 1922 described two 
new genera, He^wtosoma and Uapahthynckiis, one under each of the 
tw(j sub-families, from North American turtles. The same author 
(1023), while reviewing the family Spirorchidae, described a new genus, 
Uiimutotmna, and several new species of the genus Sjnforchis. Siib- 
siMiueiitly, he has considerably added to our knowledge of the family 
and has’ further described two new genera, Vmotrema and Unicaccimt 
from tortoises. Ejsmont (1927) added the genus, Spirhapalum, from 
the blood vessels of Emys orbicularis and erected the genus, Diarmos- 
tmhis for Spirorchis blandingi of MacCallum (1926), owing to the 
position of the ovary between the testes. Thapar (1933) described a new 
genus TremarhyiichuSf from an Indian tortoise, Trionyx gangeticus 
and eoiisidered it to be a connecting link between the two known genera 
of the sub-family Hapalotreminae Stunkard, 1921. Mehra (1933) 
desnribed two species of a new genus, Coeuritremaj from Allahabad 
and further discussed the relationships of the families of the blood flukes, 
The present communication deals with an account of another new genus 
of blood flukes from India, collected from the larger blood vessels of a 
tortoise Uarddk thwgi (Gray). 

The work was undertaken at the suggestion of Dr. G. S.. Thapar, 
to w'hom I am deeply indebted for constant guidance and the interest 
he has taken in my work. He made helpful suggestions in connection 
with the preparation of the paper for the press and also placed the use 
of his private library at my disposal. 


Gomtiotrima sii«iiiiia» gen. et sp. nov. 

The parasite is a hermaphroditic distome, elongated and flatten^ 
iu form (Text-fig. 1). It is widest in the region of the testes, gradually 
tapering towards the anteiipr end. The body is thin and teanspaxent, 
4'13 mm, in length and '41 mm. in greatest .breadth. The body w 
covered over with a thin cuticle which is devoid of any hooks or spinw. 
This cuticle is iutumed at ’ the oral^ s^^ genital pore and the 
oxcretoiy pore. 
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Tlie oral sucker is situated at the extreme anterior end of the body 
and is protrusible. It is oval in sliape, about one-half protruding out 
at the anterior end. It is slightly larger than the ventral sucker, *126 
mm. long by ‘OIS mm. broad. The ventral sucker is circular and also 
protnisible. It is situated at about one-third the distance from the 
anterior etui of the body, its diameter is ‘105 mm. The oral sucker 



r mnguim, gen. et Bp. nov. DotboI view. 

oesophageal pouch* ff’70®®o^agesl gland} oe. >•* 

receiitaculum^niinia^’r]?^*^?®!! enolEw; 0p.tBOVMyi 

K bHuSntte w-** «««• to «,e^: 

tion into the intestinal caeca. It is -BS ttm. .1 ^'- 
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puiToiiuded by a layer of gland cells which form a compact glandular 
iniuis round the posterior one-fourth or so of the oesophagus. Posterior- 
ly, the oesophagus is produced into a pocket-like structure that hangs 
freely in the parenchyma. The intestinal caeca arise in front of the 
iiietlian })Ocket from the oesophagus and run forwards anteriorly for a 
short distance and curve backwards, thereby fonning an anterior loop 
at the point of their origin. The caeca run backwards almost parallel 
to the hxly wall and extend upto the posterior end of the body. Just 
before their termination posteriorly they l)end inwards for a short dis- 
tiuif'c and then run backwards ; they are shnider tulics of a more or less 
tiiiiforin diameter. 

I’he excretory pore is situated at the posterior end of the body and is 
slightly dorsal in position. It leads into two elongated collecting duces. 
These dnets pass forwards laterally to the ends of the intestinal caeca, 
where they narrow out to form the longitudinal ducts running dorsal 
to the caeca on either sid(? of the body. 



Fig. n.— Female genital organs of Qomik^tma tanguitia, gen. et sp. nor. Greatly 
enlarged. For explanation of lettering see fig. 1. 

The female reproductive organa consist of a single dome-shaped 
ovary, trilobed posteriorly. It is situated *51 nun. in front of the pos- 
terior end of the body and is *25 mm- by *22 mm. in size. The oviduct 
arises from the middle lobe of the ovary at the posterior end and passes 
oil the right side of the body. The oviduct after a short course (Text- 
2), receives the common vitelline duct from the vitelline reservoir 
and thus forms the ootype, The receptaoulum seminis and the Laurcr*s 
canal also meet it at this point and the latter opens to the outside on 
the dorsal surface behind the region of the vitelline reservoir. The 
point of union of all these ducts is further marked by the presence of 
^uimitejhell gland cells, arranged radirfly about the odtype. 


F 
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The vitcllaria are voluminous and well developed. They consist of 
masses of follicles on either side of the intestinal caeca) from tie oral 
sucker to the posterior end of the body, but in front of the acetabulum 
and behind the vitelline reservoir they fill up all the spaces even between 
the caeca. Behind the genital pore, the ducts from the vitellaria unite 
together by transverse ducts to form the vitelline reservoir, from where 
the common vitelline duct takes its origin and opens at the ootype. 

The uterus is short and arises from the ootype. It opens on tin; 
lateral side of the body at the genital pore situated outside the left 
intestinal caecum. A single large egg was found in the uterus, its 
dimensions are *088 ram. long by ‘060 mm. broad. It bears a knol> 
like projection at one end and is provided with a thick shell of a golden 
brown colour. 

The male reproductive s}'atem is characteristic of the sub-family 
Spirorchinae. There arc twelve testes, arranged in a linear series in 
tliG intercaecal spacic. The anterior two testes are separated from each 
other and also from the rest, but the remaining ten testes are joined 
end to end. They occupy a region 1-74 mm. in length, the anterior 
testis being at a distance of 1-58 mm. from the anterior end of the bodv. 
They arc roughly oval to spherical in shape and vary in size. Beginning 
from the anterior testis, they are -12 mm.x-11 mm., *16 inm.x-15 mm.'^ 
•14 mm.x-14 mm., *14 ram\x-16 mm., •lCmm.x*166 mm., *15 mm.x 
•KiGiiira., *10 nim.X’166 mm., ‘16mm.X*19 mm., ■126 mm.x*16 mm., 
•127 mm. X *155 mm., -13 mm.x-16 mm., and -16 mm.X‘I6 mm. res- 
])octiveIy. Tiie vesicula seruinalis lies directly behind the posterior 
testis, touching th(} latter. It is widest anteriorly, and gradually tapers 
])osterlorly to form a narrow ductus ejaculatorius. The latter opens 
at the genital pore besides the female opening, on the left side of th(! 
•body at a distatu^e of *-15 mm. from the posterior end. 


The new genus, GomtiHrenw, resembles Spinyrehis, Henotosama and 
Hmnumrenm jii the general topography of the organs, but is distinguished 
by the presence of a ventral sucker, shape and number of the testes and 
the presence of the intestinal loop at the anterior end. From Diamos- 
tmehs it differs in the pcsence of the ventral sucker, the anterior intes- 
tinal loop and tlie relative position of the male and female genital organs. 

Ill the presence of the ventral sucker, it resembles the genera 
tfma, Htijpalorhpi^us, Fosotaa, Spirhapalum, TremarkmchusmH 
Coemtrema but diffcra from all these in the presence of tw^, entirely 
fZ''* TU ® “‘“‘•“•I loop and the position of the genital 

Sp>n»chidae is Vnkaeom 
and from the, the new genus difiers in the presence of both oaeoa, the 
proence of the ventral sucker, the position of the genital pore, the shape 
of the ovary and the anterior intestinal loop. ■ 

The diagnosis of the genus (^OTniioifcmo may be summarise 

nn ’’'‘^■•“''abiting distomes, with protnisihle sobkm; 

^ S atThl’ '^‘"'{'‘y’Mpnaanpbagoa: a loop in the inttl^: ^ 
tmal ca^ at thoir ongm from the oesophagus. Testes twelve, oval 
to aphemal, preovatial, atrangod in lineat'^a^ intmeaLiK^S 
s^i^contmued into a narrow ejaoidatoty duot j 

pos . Ovary dome-shaped, trilobed posteriorly, ' i^ii***^ 
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jrenital pore ; vitellaria extensive ; receptacnlum seminis and Lauier*s 
canal present. Uterus short, with a single large egg, which is knobled. 
Host—BardeUa thurgi (Gray), 

LocaK^.— Lucknow, River Qomti. 
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report on a collection of CESTODES from LUCKNOW 
(U. P., INDIA). 

By L. N. JoHBT, Department of Biology, UniwfsUy of Ratigoon. 

Inthoduotion. 

The material described in this paper was mainly collected during the 
years 1928-1930 from Lucknow, either from neighbouring villages or 
from the local markets and from the Lucknow Zoological Garden. 
Attention was concentrated upon avian fauna though from time to time 
other hosts were also dissected. The investigation was mainly devoted 
to pigeons, and altogether some 200 bir<ls from neighbouring localities 
were dissected. The present work on Cestodcs was originally started 
under the guidance of Dr. G. S. Thapar, but Ov?mg to the lack of literature 
in Lucknow, permission was granted by Prof. K. N. Bahl to carry out 
the identifications at the University of Eangoon under the supervision 
of Prof. F. J. Mcggitt, to whom I have great pleasure in expressing my 
indebtedness for the help afforded me, for the use of his extensive library 
and the loan of specimens from his collection. My sincere thanks arc 
also due to Dr. G. S. Thapar for his help at Lucknow. 


Infection of hosts. 

A large number of the hosts dissected were pigeons. It was observed 
that infection was usually heavier in birds from slums and fed on a 
poor quantity of corn : wild forms from rural localities with but little 
chance of obtaining infected corn were either free from infection or not 
infected to the marked extent characteristic of those from the town. 
This indicates that the intermediate host is a weevil or some small arth- 
ropod present in corn. It is worth mention that in some cases the 
presence of large number of nematodes apparently prevents infection 
with cestodes. The degree of infection had marked effect upon the 
general health and vigour of the host, heavy infection resulting in extreme 
emaciation and weakness.^ A careful examination of 20-30 pigeons 
kept in a cage showed that those heavily infected were listless and moped 
so much that no attempt was made to escape on the opening of the cage 
every mor nin g ftud evening. One pigeon in particidar would neither 
move nor mix freely with others ; it was always found more or lew at the 
same spot in the cage. A few gravid proglottides of RaiUietina were 
found in the faeces. It died after a few days. Its intestine was so full 
of cestodes that the lumen was entirely obstructed. Even after their 
removal, deep farrow Hkn streaks could be seen in the inner walls of the 
gut. Two tapeworms and a few incomplete strobilae were found free 
in the rectum. 


' In this oonneotion reference may be made to somewhat similar observations made 
Mr. G, jSoudhi (free, m /nd. BeC Cong., pp. m, m, 1927), 
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No lidmintlis were, olitaiiKMl from Tylo alba jamniea, Megaiorm 
s,.. .wl only one souill .•.■slo.lo, It. jsiyhalix Kofkn, 1920, from PsiUacda 

kniwvri wamlicnsis. 


Order CYOLOPHYLLIDEA Cams. 

Family ANOPLOCfilPHALTDAE Oholodkovsky 1902. 

Subfamily ANopLocEPnALiNAE Ftihrmann 1907. 

Anoplocephala Blanchard 1848. 

Anoplocephala mi^na (Abildgaard 1789). 

Host :—Eqnm zchra Linn. 1758. 
fxhatUly. - Zooh^wAl Garden, Lucknow. 

The table on 155 gives the differences between the present form and 
those described by Baer (1027, pp. 26, 27). 


Killigrewia Meggitt 1927. 
KOligrewia frivola Meggitt 1927^ 


Host :—Oohm}m livia iniemedia. 

Lenglli 198, breadth 5-5. Scolex 0-104 long and 0-28 in maximum 
dianuder. Genital cloaca absent. Maximum length of cirrus sac 0-315, 
Vesi(!ula seminalis 0-128 x 0-082, present. Testes 113“-154, usually 
45-56, randy, 82-89, poral ; and usually 63-89, rarely 31, aporal. Other- 
wise agreeing with the discription of Meggitt (1927, p. 316). 

KilUgrnm Meggitt 1927 has been regarded (Fuhramann 1932, p. 58) 
ns a synonym of AjK^nna Fuhrmann 1902. The two genera differ in 
the disposition of the testes, those organs being in two distinct lateral 
groups 8eparat(‘d by the female ghinds in Killigrt^nm and in a continuous 
baud across the proglottis in Apmna. TJic validity of these organs as a 
genej’ic elinracter is recognised in the Oilepidinae, Fuhimann 1907, 
and according to the dhignoses given by Fuhrmann (1932, pp. 85-116) 
Parmhrks Fuhrmann 1932 (or Anomotmnia Cohn 1899) and Pamrostrum 
Fijlirnmmi 1907, Dilcps Weinland 1834 and Proorchida Fuhrmann 1907, 
and KomikmMella Baezynska 1914 and Parickrotmiia Fiihrmann 1932 
are 8ppamt(‘d only by this cliarackr. There appears, therefore, no reasufl 
for considm ing Kittigrewia as a synonym of Aporim. 


Moniezia Blanchard 1891. 

Moniezia expansa (Rudolphi 1810). 

Host .’—Goat and Sheep. 

Moniezia trigonophora Stiles and Hassal 1893. 

Host : — Sheep. 

Gcnitol cloMa p^nt O-U long and 0-136 in maTimiim 
otherwise Bgrecmg with the description of Baer (1927, pp. 72-78). 
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Subfamily Thysanominab Fuhrmann, 1907. 

Stilesia Railliet 1893. 

Sdlesia gloinpunctata (Rivolta 1874) Railliet 1893. 

Host : — Sheep. 

Maximum length 93 and maximum breadth 1*05. Testes 3-6 on each 
side. Cirrus sac 0-072— 0*074 x 0-027— 0-041. 

Subfamily Ltnstowiinae FUhrmann 1907. 

Oochoristica Liilie 1898. 

Oochoristica thapari, sp. iiov. 

//os/ ; - Catotes sp. 

Maximum length 21 and the njaximum breadth 2. All seements 

'”"'1 pore 

third of the proKlottia margin, often approaohing extreme anterior 
48 •'’"Situdinal excretory vessek Testes’ 

Ind Vi oloeely surrounding ovary 
loneih r T ® “Od laterally and limited between the 

r.s. iV/. a>. 



/ «//. ^ '• 

T«xi.no. „„„ ptoglirttfa. 

»ac'S;.^tote”ti::eut toi*’'; “'“Ir «>« 

Dwinamensis Cohn 1902 which !d!Lf ewept 0. 

the size of cirrus sac Thp no approaches the present form in 

of the testes M urfe c wST 
ducts in relation to the longitndinid 

Family DAVAINEIDAE Ffihrmann 1907. 

Subfamily DavaiNiaifAi; Braun 1900. 

CotugniaDiamare 1893. 

di.t&^r;LS : 
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(rasquale 1890), C. parva Baer 1925 and C. smi Meggitt 1926, The first . 
two only differ in the systematic position of the host and are otherwise 
similar ; C. brotogerys, therefore, becomes a synonym of G. digonopora. 
G. sent differs from C, parva in the possession of a large receptaculum 
seminis, in the slightly smaller size of the rostcllar hooks and the larger, 
absolute and relative, size of the cirrus sac, but with the present state 
o{ our knowledge of those forms it is not possible to be certain about their 
specific distinction. 


Cotugnia babli, sp. nov. 

Host :—TurLur suratmm Linn. 1788. 

Maximum length 55 and greatest breadth 3*3 (gravid segment) and 
2*4 (mature segment). Scolex 0*5 diameter. Eostellum 0*34 diameter. 
Kostelbir hooks approximately 332, 0*0125—0*0135 and 0*0176 long, 
(.jonital pore in anterior * half of the proglottis margin. Cirrus sac 
0 2 1.0-0*223 long, extending to the longitudinal excretory vessels. Testes 
09 - 74 , in two groups, arranged as in 0. govinda (described below) except 
that they (?Aten<l lateral to excretory vessels. 

Of the species of Cotugnia with the testes in two groups, G, coUini 
Fiihrmaim 1909 is separated by its larger rostellar hooks, greater number 
of testes and larger cirrus sac; C. inaegmlis Ftihrmann 1909 by the 
smaller number of testes and a smaller cirrus sac, C. polycanlha Ffihr* 
inann 1909 by the smaller rostellar hooks and greater number of testes, 
C. noctua (described below) by the much larger number of testes, C, 
Jlmri Meggitt 1927 by the smaller number of testes and a longer cirrus sac, 
and C. govinda by the extension of the testes within the excretory vessels. 

Cotugnia cuneota var. nervosa Meggitt 1924. 

Host : — Columba intermedia. 

This variety differs from var. tenuis in being much larger, the prog- 
lottis much broader, and in the development of strong musculature. 
Otherwise it agrees with the original description of the variety. 


Cotugnia cuneata var. tenuis Meggitt 1924. 

Host :-~-G(dnwha intemedia. 

Kostellar hooks 416, 0*011-0*013 and 0*0166-0*018 long. Testes 
b5-76 in a com'inuous band. Other detaUs comparable with the original 


' Cotugnia digonopora (Fasquale 1890). 

:--~~-C6hiniba intermedia, 

Ci^ gac 0*32. Testes 128-168. Otherwise agreeing with Meggitt's 
description. Recorded from the Golumbiformes for the first time. 

/ 

Cotugnia fila Meggitt 1931. 


iTbsf Duck. 
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CoCugnia fleari Meggitt 1927. 


[Voi. XXXVI, 


Host iulermedia. 

Lorigfch iW, brcuiHli 1*6. Kosiollar hooks upproximately 308, 0‘015 
and 0-018 long. Cirrus sac 0*2fi long extending to the longitudinal 
excretory vessel. Testes 46-57, in two clearly sepaiuted croups. These 
groufw are not marked into poral and aporal groups. Receptaculum 


i^otugnia govinda, t 


iUUAllllIl 

KoBtellum (to (uamcler. Xlostclkr hooks 0-016 and O-OU loim "k 
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From G. polycantha Fiilirmanu 1909, G. umqiutUs Fulirmatm 1909. 
and C. noctm (descjribed below) tlie preseut form is distinguished by the 
Ivsics not extending lateral to excretory vessel. This is tlie first record 
of this genus from the Accipitriformes. 

Cotugnia inaequalis Fubmiann 1909. 

IJosl Coluniba lima donmtica. 

Cirrus sac 0‘1-0*112, not reaching the viuitral longitudinal excretory 
vessel. Testes approximately 57. Otherwise, agreeing with the original 
details. First record from the Cohimbiformes. 

Cotugnia inteirmedia, sp. uov. 

llofil: Golmnha intemedia. 

Maximum length 48. Grtaitest breadth 3-2. 8(Jolex 0'4l-0-52r) 
diameter. Rosbdium arm(*d with doubles cirede*. of hooks, 0-012-0-0t7 
long, arranged alternately. Genital ])ore in anterior half of proglottis 
iiiaigin. Cirrus sac 0*18-0*2(>8 long, just reaching or just passing vcuitral 
liMigitiidinal excretory vesstd. Vas deferens partly straight and partly 
ill roils. Testes G3-90, in some segments appearing in two distinct groups, 
while in others as a single broad band sketeJung from side to aide of the 
IMogloftis ; in either ease mostly within longitudinal excretory vessel, 
rarely one or two outside. Tins anterior border of proglottis free from 
festes. 

The size of the rostdlar hooks and cirrus sac*,, together with the 
nimiher of the testes, clcjarly separak's the present 8pccit*s from others 
•>f fhe same genua except Mcggitt 1920 whicih is distinguished 

by the larger number of testes and a larger eirnis sac, G. hutequalis 
I'lilninaun i909 by its smaller ciiTus sac ; G. polymnllui Fuhrmann ]90f) 
by the smaller rostcllar hooks, smaller cirrus sac and the larger number 
I'f the testes, and G.fila Meggitt 1931 by fc^wer tesks. In addition, from 
all forms it is distinguished by the possession of testes in two groups or in 
a single contuiuous band in the same strobilous. This is the*, sole major 
eliaracter separating it from C. mneaUa Meggitt 1924 ; and if it be of no 
specific value, the two species will have to be regarded as identical. 

Cotugnia januaria, sp. nov. 

Uost .‘—Gdlus domesticus. 

Length 3-11. Breadth 0-28-0*8. Scolex 0-55-0-85 diameter. Ros- 
tellum 0*28 in diameter, armed with a double circle of approximately 
403 hooks, 0-006-0-007 and 0-005-0-(X)6 long respectively. Genital pore 
at anterior extreme margin of proglottis. Cirrus sac 0*11-0*14 long 
extending to and often crossing longitudinal excretory vessel ; vas 
deferens, a short uncoiled wide tube. Testes 18-35, a single broad baud 
across proglottis posterior to ovary and extending a littio beyond the 
longitudinal excretory vessel ; anterior and most of posterior area of 
proglottis entirely free from testes. The gravid segments absent. Last 
few segments much smaller than preceding ones. 

The present form is easily distinguished from the species of the same 
genus with th^ testes arranged in two distinct groups. C, nMtg&teta 







r«XT.Fia. 3.-«. Ootugnmjanmria. sp. nov. Maturo proglottis. 

ft. CofitiFBto noc<MB, gp. nov. Mature proglottia. 

Mcggitt 1920 and O.fukrtmnm Baczynska 1914 ara aeoanited 

rost«lInr hooks, and a smaller cirrus sac, C. euneata Meggitt 1924, 0. 


Taxi-fio. ^otugniajamuiria, tp. 


oov. Sooleac. 
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Baor 1925, C. seni Meggitt 1926 and C. JUa Meggitt 1931, by the larger 
rostellar hooks, large number of testes and larger cirrus sao. 


Cotugnia noctua, sp. nov. 

Host :-‘Cdufnba intermedia. 

Length 51, maximum breadth 2. Scolex 0'5l diameter. Rostellum 
0*225 diameter with double row of hooks, 0*012 and 0*018 long. Mus- 
uulature with two layers of longitudinal muscles, the inner one the weaker 
and consisting of smaller and scattered muscular fibres. Transverse 
muscles not seen. 

Genital pore in anterior half of proglottis margin. Genital cloaca 
poorly developed. Cirrus sac 0*176-0*2 long extending to ventral 
longitudinal excretory vessel. Coils of vas deferens few and small. 
Testes approximately 170-182, in two distinct groups, congregated round 
ovary on all sides and extending beyond ventral longitudinal excretory 
vessel. Gravid segments absent. 

The possession of two distinct groups of testes in the present form 
distinguishes it from all the species of this genus with a single band of 
testes. C. colUni Fiihrmann 1909 is distinguished by the size of its 
rostcllar hooks and cirrus sac. The smaller number of testes together 
with minor diferences separates the remaining forms. 

Cotugnia parva Baer 1925. 

Hosts :—Corvu8 macrarhynchus and Columba intermedia, 

Rostcllar hooks 378-396, 0*015-0*016 and 0*018-0*02 long. Cirrus sao 
0*101-0*106 long and 0*04 maximum diameter. Testes approximately 
32-41. 


Cotugnia polycantba Ftihrmann 1909. 

Host ;--Pigeon. 

Genital pore in anterior one-third of proglottis margin. Cirrus sac 
0*168 to the ventral longitudinal excretory vessels. Testes, in two distinct 
groups, approximately 88. 

PailKiitiM Fiihrmann 1920. 

Railliedna (Fuhmianetta) odiinobotluidia (M4gnin 1880). 

Host .'--Jungle-fowl. 

Rostellar hooks approximately 239, 0*011 and 0*017 long. Testes 
30-32. Egg-capsules approximately 80, 


Riilliatiaa (ParonMUa) UfmMusb (Meggitt 1926). 

Host : — Corvus spUniens, 

Numerous aiFiall fawnn 0*9-2*0 long and 0*19-0*615 broad. Soolex 
0‘22 diameter xDstellar hooks Ii4rl61» 
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Raillietina (Paroniella) rangoonica (Subramaniau 1928). 

Host : — Milmis (jodnda. 

Miiximum Iciigtli 98, niaxiniuiu breadth 1*52. Scolox 0-27 diameter. 
lioHicllur hooks 201. Acetubullar hooks absejit. Cirrus sue 0*1 1-0*16. 
Vas (hdenais coiiYolut(!(l. Testes 23-87, of whioh 5-8 poraJ 

and the. T(‘.st aporal ; no testis either anterior or posterior to ovary. Ovary 
witli small proucsses niarlced anteriorly, extends from centre of the 
pro^lottis to its anterior border, sometiiiies touching it. Egg-capsules 
lateral to longitudinal excretory vessels but leaving clear margins at the 
sides. 


Raillietina (Raillietina) flabralis Meggitt 1927. 
11 od : — Dichoccros bicurnis hioomis. 


Raillietina (Raillietina) fuhrmanni (Southwc!!! 1922). 

Hod :- -Cro(vpus chlomjador. 

Lejigth 18-50, Im.'adih 0-46-1-05. Scolex 0*23 maximum diameter. 
Rostellum O-ll di.imefer, hooks in two rows, each 0-023-0-029 and 0*024- 
0*033. Cirrus sac 0*1 U-0-172 long. Testes 8-15. Egg capsules approxi- 
mately 30-60 ])er stjgment, each containing 4-9 eggs extending external 
to excretory vessel. 


Raillietina (Raillietina) galeritae 8krjabin 1914. 

Host A small black bird (unidentified). 

Maxinnmi longUi (i7, poatet breadth ()-55. Scolex 0-230 diaraistcr. 
RwMlar hooka 254 , 0-(IH au<l 0-0175 long. Suckers nearly spherical, 
■ A«<-tab.ilar hooks 7-8 rows. Cirnis sac 

1 ^ii • 7-^ ”’ . • '’“psiiles more irregularly packed than described 
by fSkrjubm aiul not extending external to excretory vessel. 


Railhetina (Raillietina) macrocirrosa Fuhrmann 1909. 

Host : — Franedinus sp. 

« Soolcx 0-32 diameter. 
RosWlnm 0-lU) diameter. Uostollar hooks 320, 0-014 and 0-017 long. 

lo^ P«'glottis margin. Cirrus sao 0-06-0-087 

muLlarZn„“T 11 -*^ font possesses a 


Raillietina (Raillietina) michaelieni Baer 1926. 

Host : — Pigeon. 

hooks 240-3”o*'o^0H”a^**O Mf ? ®'2® diameter. . BosteUwr 

«u a.o, u OH and 0-0105 long. Testes 20-22, irften 2-8 8%^ 
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anterior to ovary on aporal side. Gravid segments absent. First record 
from the Columbiformes 


Raillietina (Raillietina) penetrans nova, subsp. iiov. 

Host Indian Mynah. 

Maximum length 248, maximtim brciulth 0*67. Scolex 0*25 diameter. 
hostiMar liooks 154-184, 0*014 and 0*019 long. Acctabiillar Iiooks 4-5 
rows. Musculature witli two longitudinal muscular layers. Genital 
pore in anterior half of the proglottis margin. Genital cloaisa very 




TjsxT-Fia. 6.— o. i8o«b*e«ina(ite«iei»na)j>cne<raMii^ subap.nov. Maturo iirogJotUs. 
6. BaiUieHna {Slajabiita) iakia, sp. toq. Mature proglottw. 


Bhallow. Cirrus sac 0*126-0*134 long, not or nearly touching ventral 
longitudinal excretory vessel. Cirrus unarmed. Testes 16-19 lateral and 
posterior to ovary, with a few anterior aporally. Egg-capsules 36-58 


mg 5-7 eggs. 


and H, (MaittieUna) pene/mia Baosynska 1914 




CHART 2. 
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The difEerences as tabulated in the above chart distinguish the present 
form from R, (RaUl^im) penetrans Baczynska 1914 but are not sufficient 
to justify the creation of a new species : it is, therefore, listed as a sub- 


RaiUietiiia (Raillietina) polychalix Kotlan 1920. 

Hosts :—€olumba livia donmtica, and PsUUicula krameri maniUensis. 

Maximum length 273, maximum breadth 0*75. Scolex 0*26 diameter, 
llostellar hooks 324, 0*011 and 0*014 long. Suckers armed with 6-7 rows' 
of hooks ; the outermost with 0*006-0*007 long hooks, the size of hooks 
gradually diminishing towards the interior. Cenital pore unilateral, in 
posterior half of the proglottis margin. Cirrus sac 0*125-0*13 long 
not reaching longitudinal excretory vessel. Vas deferens with numerous 
(;oils and surrounded by a largo number of prostate cells. Testes 8-9. 
30-40 egg-rapsules extending laterally to longitudinal excretory vessels,' 
each containing 6 eggs. The above description is of the forms from the 
Columbiformes : those from the Pisttaciformes differ in the following 
respects : — 

Scolex 0*103 diameter. Kostcllar hooks approximately 190, 0*0135 
and 0*019 long. Testes 9-11. Cirrus sac 0*061 long. Egg-capsules 48. 

These differences are not sufficient to justify the separation of the two 
forms 

Raillietina (Raillietina) tunetensie Joyeux and Houdemer 1927. 

Host : — Columba livia domesticata. 

Cirrus sac 0*086 long and not extending to ventral longitudinal 
excretory vessel. Egg-capsules eictending lateral to longitudinal ex- 
cretory vessel. 

Raillietina (Raillietina) volzi Fiihrmann 1905. 

Host :--^oilumba livia dmesUoa. 

Maximum length 313, maxiasum breadth 0*95. Scolex 0*235 maxi- 
mum diameter. Rostellar l^oks 182, 0*0135 and 0*016-0*0175 long. 
Suckers with 5-7 rows of hl&ks. Cirrus sac 0*1 33-0*17. Testes 30-32. 
70-87 egg-capsules per segment, each egg-capsule contains 6-7 (usually 7) 
eggs. Otherwise agreeing witli the original description. First record 
from the Columbiformes. 


Raillietina (SlojaMna) kalda, sp. inq. 

Host Coffws splendens, 

A single specimen without scolex. Length 5, maximum breadth 
0*45. Genital pore in anterior quarter of the proglottis margin. Genital 
cloaca absent. CiiruB sac 0*086-0*123, extending beyond ventral longi- 
Minal excretory vessel. Receptaculum seminis slightly developed. 
Testes 6-10, surrpimding ovary laterally, posteriorly with a few anteriorly. 
Ovary trilobed : sometimes these lobes give out small processes and 
occupy nearly centre of proglottis. Egg-capsules numerous in each 
segment, not extending beyond longitudinal excretory vessels. 
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The smaller number of testes of the present species separates it from 
all other forms of this siil)-g(?niis except S. mmfmeorowUa (Fiihrmann 
1908) tmroidi (Ncveu-Lemiirc 1912), S. olignco/ntlia (Ftihrmann 1908) 
'liid h rclusa (Cl(?rc 1903). From these the first is separated by the 
rehitivc and the absolute lengths of the cirrus, together with the position 
of testes at the posterior end of the segment. 8. oJigacantha and S. 
rclim are not siilliciently described to distinguish them from the present 
form, while details of 8 . maroteli are not available in Rangoon. The 
present form is, therefore, listed as a sp. inq. 

Raillietiiia sp. 

Host :--Gyps Miens. 

Length 47, greatest bniadth 0*2. Rostcllar hooks approximately 
. 300 - 357 ” 0-012 and 0-01 5-0*016 long. Acetabular hooks in 4-5 rows. 
Genital [)ore unilateral. Geiiihil organs poorly developed and in an 
immature condition. 


Family DILEPIDIDAB Fiihrmann 1907. 

Subfamily Dipylidiinak Stiles 1896. 

Dipylidium Loiickart 1863. 

Dipylidium caninum (Linnaeus 1758). 

Host .‘“Cats and dogs. 

Eugonodaeum Bcddard 1913. 

Eugonodaeum gapjeum sp. nov. 

Host :--Amdotheres tristis. 

Length 31-35, maximum breadth 0*6 (mature segment) and 0*75 
(gravid s(?gment). Scolex globular slightly elongated, 0*178-0*186 in 
length and 0-225 nuvximum diameter. Rostellum ordinarily very small 
but seen protruding in the living specimen (it never extends so far as the 
length of tJie scolex). Rostcllar hooks absent. A small rostcllar pouch 
present, 0-78 long, not extending below the lower margin of the suckers. 
Suckers comparatively small, 0*083 maximum diameter, unarmed, 
situated at the anterior border of scolex. Genital pore irregularly 
.alternates, in autciioi fourth of the proglottis margin. Genital cloaca 
absent. Genital ducts pass between excretory vessels. Cirrus MC 
0*315-0-36Cx 0-027 -0-042, crossing ventral longitudinal excretory vessel, 
obliquely directed towards anterior border of proglottis. Cirrus greatly 
elongated and protruded out of the proglottis (cirrus shown in diagiaiu 
not complete, a part of it being damaged). Vas deferens greately coiled. 
Testes 27-10, posterior to ovary, and do not extend beyond ventral' 
longitndhial excretory vessel, though a portion of some actually to- 
dorsally to the excretory vessel. Ovary in immature segments compart . 
in nuiture ones distinctly bilobod and extends from one longitudni^; 
e.\crctory vessel to the other. Uterus persistent, whole mounts 
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transverse sections throngh gravid proglottis show that tlio egg-capsules 
iire formed inside the uterus, which later expands to allow the egg-capsules 



to hficoine tldckly crowded and extend beyond the ventral longitudinal 
excretory vessels. 



TkxT'Jiq. 7.-0. EugoHodaeum ganieum, sp. nov. Mature proglottis. 

b. Evgonodaeum tem/rotUoaa, sp. nov. Mature poglottis. 

The present form may be included in cither of the genera Sugano- 
daeum Beddard 1913 or Unduma Skrjabin 1914. Originally these 
were separated by the possession of the unilateral genital pores in the 
fo^er and of alternating genital pores and chitinous cinal hairs and 
spines of the latter. So far, including the new forms in the present 
pap^, six species have been recorded. 
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Alternate Present Between 0-086— 4)*14 
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From the above table it wiU be seen that th(‘ cirral hairs have only 
oiK^n bc(Mi found, %.e,y by the original investigator, ainl are absoiit in the 
otlior five forms. Apart from this, tbe only cliarncter separating the 
jiont'ra is the position of the genital pores, a eharactiT by itself not 
usually r!;garded as of generie rank {v.g., Jiaillkiim). Until the, 
jurseiiee of cirral hairs is substantiated or until the liitherto un- 
deseribed f(?male organs show any differene-e it is advisable to regard th<* 
genus Unciunm as a syjionym of Eugim^xhtcmn. 

Jn the above table the, differences between tlu^ im-sfuit form and the 
previously described specues are also tabulated. 

Eugonodaeum testifrontosa, sp. nov. 

Host : — Gfdlhiago codestift. 

(Jreatest length 8, greatest breadth 0*'l. Scolcx abscMit. (jleiiital 
[(ore iiT(‘gularJy alternating, slightly anterior to centre of tlie proglottis 
jnargin. Genital cloaca 0*()7 d(^ep x 0*064 maximum Im'adtli, (Tossing 
ventral longitudinal excretory vessel. Cirrus snv. 0*08r)-0*14 x 0-023, 
running more, or less parallel with longitudinal excretory vessels, and 
nearly touching anterior border of the proglottis. Vas deferens greatly 
eoil(‘d. Test(!s 25-30, almost filling the proglottis excepting the anterior 
[)()ral area mainly 0 (;ciipie<l by cirrus sac?, vas defer(?ns, and re4!e[)tacHhini 
seininis, Ovar}^ in centre of proglottis, comj)act. Vagina comj>ara- 
lively short opening into g<?nital cloaca just posterior to cirrus sac. 
Iteeeptaculum seniinis large. Uterus jicrsistent, gi’eatly (jomparable to 
1 lie pj-evious form excepting that the tjapsulcs are limited between the 
viMitral longitudinal excretory vessels. Maximum diameter of egg 0*027. 

UnilatcTai genital pores together with the large si/^e of the, cirrus sac. 
and I la? few testes are enough to distiiiguisli the new species from 
Enffoiukhmim oedicnemi B(?ddard 1013. The j>revious spe«5ies E. ffuujeum 
^nd (I. sudanea Woodland 1928 differ in the larger size of the cirrus sac 
•nid the disposition of the genital organs : cirrus sac in the present case is 
nearly parallel with the longitudinal excretory v<'ssels, and the testes are 
anterior to the ovary. The typical disposition of the cirrus sac. together 
with its small size and the absence of the hair cluster with the chitinous 
spine at its base, clearly distinguish tlic present form fw*”' f^* 
fmhndrrosa Skrjabin 1914. It is altw seijaratcd from U . acapillicirrosa 
Moghe 1933 by the disposition of the testes and the cirrus sac together 
with the smaller number of the former. 

Subfamily Dilepidinae Fuhrmann 1907. 

Gidhaift indica, gen. et sp. nov. 

Host indicus. 

Maximum length 206, maximum breadth 6. Scolex absent. Seg- 
mentation distinct. Genital cloaca present. Genital pore irregularly 
alternates, in anterior half of proglottis margin. Cirrus sac very small, 
flask-sha^ 0*206 xb-J26 not extending to ventral longitudinal excretory 
vessel but well separated from it. Often a smaU external vesicula 
sciuinalis present. Genital ducts pass dorsal to longitudinal excretory 
vessels. Testov 32*-4b, waterior to female geniital organs stretching 
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from Olio loiiKitiidliuil oxorctory vessel to the other, poral ai^ aporal 
iiroups, anct also sometimes a few posterior to female gcmtel o^is. 
Keeeptaeulum semiiiis absent. Ovary nearly m the oentre of the 
nroKlottis or sliKhtly poral. Small sac-like structures oftim appeiH on 
eitlier side of shell Klaiid and show the early dcvclopmeut of uterus later 
oil it is transversely eloiyratcd with lateral extremities sub-ihvidcd. 



TIh‘ proFsent. form diflcra from Parmroittmm magfmmnmn tSouMiwell 
19.’<0 !)}■ it« 8iciill(^r mimbcT of tcHtos, larger size of cirrus sac ami the 
ubsoiico of the nice|)fcaciilum seminis. 

The chaiu(;t(TS given a}>ovo clearly imlicMito that the present forru 
jimst be included in the IJikfmlime. From the genera of this subfamily 
witli alternating genital j)ores such as Angulmellu Strand 1925 synonym 
AiiffHfftrin (lerc 1000, Pumrodrum. Fiihmuinn 1907, Paricl4^ol<ienia 
Fuhnnarin 19.‘J2, and Fiilirniaun 1032, it is distinguished by 

the location of Muf test(?a uiik*rior to ovary, from BancroJlicUa Johnston 
lOil ujid Komh'ivdidlu llaczyiiska 1014 by the course of the genital 
ducts and the jncsfuice of the testes lateral to the female genital organs, 
from Oychistera Fiihrmanii 1901 by the irregularly altcrmiting position 
of the genital pores anj the absence of the ring-like uterus, from Paror- 
chilcs Fiihrmaiin 1932 (genital ducts passing dorsal to longitudinal 
excretory vessel) by the presence of the testes anterior to ovary and from 
lA(ja Weinland 1857, by the lateral disposition of testes and the absence 
of the tubular prolongations from eggs. It is, therefore, essential to 
create for it a new genus for whicli I propose the name Gidkaia with the 
present species as the typo and with the following diagnosis ; — 

Dilepidinae ; Genital pores irregularly alternate. Genital canals 
pass dorsally to longitudifial excretory vessels. Testes in two groups, 
poral and aporal, anteriorly to the female organs connected by sevaral 
rows and with a few testes posterior to them. Female genital organs 
slightly poral or in centre of proglottis. Uterus transversely elongates 
with lateral oxtrejnities patly sub-divided. Adults in birds. 

Type'Spccies.— Gidhm indica, sp. nov. , i I 

As in Parvirodrum Fiihrmann 1908, the testes are never anteri^ tb 
p. 112). Parvimirum magniamum Sdbih^ 
weU 1930 can not be included in that genus : its charaotexs. on the coit 
tratoiy place it in Gtdhaia, 
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It should, however, be mentioned that genus Taujikia Woodland 
1928 retains its validity and cannot in any way be considered as a 
synonym of Parvirostrum as has been suggested by Southwell (1930, 
p. 1117). 

Family IIYMRNOLEPIDTDAK Fiihrmann 1907, 

Subfamily ITymknolkptdinae Perrier 1897. 

DiplopmUie Jacobi 1890. 

Diploposthe laevis (Bloch 1782) Jacobi 1800. 

Hod .'—Duck. 

Maximum lengtli 160, maximum breadth 0*5. Oenitjil pore slightly 
posterior to middle of the proglottia margin. Cirrus sac 0*0.58 x0*lJ 
extending to longitudinal excretory vessels. Testes thr(*e. 

Hymenolepis Weinland 1858. 

Hymenolepis clausa Linst ow 1900. 

Hast :- Chhmha mtermedia. 



TiZT-tni. ctoiwa Linstow. Scolex. 

Bostellor tooks 0068-0*084 long. Cirrus sac comparatively longer 
(0;272), extend^ half the breadth of the proglottis. Otherwise agreeing 
'^ith the original description. 
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Hymenol^is furcata (Stiedu 1862). 

I/osl :—(Jro(‘i(lum sp. 

Maximum 3, maximum breadth 0-19. Scolex more or less 

rn-faiifjuljir, m.aximiim Imadtli .and minimum breadth 0-17. Ros- 
telliir hooks .‘Ui, 0-0l6-(i-0l8 Ion«,^ (jonital pore in anterior half of the 
proglotfis margin, (■irrus sac extending to ventral longitu- 

dinal exc^n tory ve.s.sol. Of tlie two .aporal testes, one internal and 
anterioi- to tiu' other. Ovary small, poral mostly between cirrus sau 
anfl anterior testis. 

'J'he present form is j)la(!ed in this S]M‘ci(5S provisionally pending an 
imTstigation of tin* ce.sto(h*a of Crocidura. 

Hymenolepis multihamata Moggitt 1927. 

Host : — Mihm (fwmia. 

Length J/fiiS, maximum breadth 0*27. Scolex 0*19 diameter. 
Rostelliim 0-09 iji diameter. Itosbillar hooks 10, 0*114 and 0*075-0*087. 
(lenital ])ore in anterior third of the proglottis margin. Cirrus sac 0*13- 
0*133 in mature segments, (Tossing longitudinal excretory vessels, Cirr.al 
spines a1)sont. 

Hymenolepis planestici Mayhew 1925. 

Host : — Acrulofherrs tmtis. 

liongth 175, gnvitest breadth 1*.525. Scolex 0*31 diameter. Ros- 
telluin 0-()8 (liametcT. llostellar Jiooks C, 0*017-0*02 long. Cirrus 
sa(^ 0*12r)-()-135 long, exbfnding to ventral longitudinal ex(5r(*tory vessel. 
Vas dcfferens short, narrow, ending in an external vesicula scminalis. 



TaxT-mo. lO.—IIymenokpiB plaMsiici Mayhow. a. Rostellar hooks. b, Matnze 
proglottid. 


Receptaculum semiuis often proiient but poorly developed. Gemta: 

diameter. Vitelline gland witl 

4-5 distinct lobes. ; 

original description (Majrbfi^ 

1920, p. 73) m the smaller number of rostellar hooks, sBghtly anW 
rela ive size of cirrus sac and the lobed vitelline gland. These 
however, do not appear sufficient to justify the creation of a new 
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Hymenolepif rugosa binnanica Mcggitt 1024. 

Host :—Columba intermedia, 

Rostelhir hooks 0*087-0*097 long. Cirrus sno 0*16() long, .slightly 
♦*<ccw(liug half the breadth of the segment. Testes, variable in arrange - 



Tbxt-TOI. U.—nymenohpis rugfm birmaniru Mngjiilt. I?r>N<i‘llnr honk. 


merit, usually in a transverse row towards the posterior margin of the 
jiroglottis. 

//. serraM Fuhrnuinn, 1900 greatly resr'mbles //. rugom Clere, 1900. 
It. differs only in the shape of hooks and the slightly smaller relative size 
111 ' the eirrus sae, and specific identity of the two sjiecies apjiears to be 
(dearly indir^ahid. 


Oligorchis Fiihrmann 1900. 

Oligorchis hierticos, sp. nov. 

Host :-~Milvus govinda, 

Lmdihj.- - Kakori, District Lucknow. 

Maximum hmgth 0-5, maximum breadth 0*45. Sciolex 0-.37r)-0-39 dia- 
meter. Tlostellum 0*13 diameter, armed witli approximately 10-18 
hooks, (>083-0*l and 0*1 13-0*19 long. Suckers spherical, 0*11-0*14 
dijjineter. Segments much broader than long. Genital pore unilateral, 
in anterior third of the proglottis margin. Genital ducts pass donsal to 
the longitudinal excjretory vessels. Musculature with two layers of 
longitudinal muscles, the bundles in the iimer layer being fijebly developed 
and lined internally by transverse muscles. Cirrus sac 0*005-0*125, 
crossing and extending a little beyond the ventral longitudinal excretory 
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TEXT-na. \2,--OligoraU AieriicM, sp. nov. a. Big and small zostellar hooks. 

6. Matare proglottis. 

vessels. Cirrus well developed And spiny. Both seminal vesicles absent. 
Vas deferens speipiaily developedi its coils usually extending to the aporal 
fastis, sometimes beyond it. Testes, one aporal and anterior to the others, 
^hich are in a transverse row (posterior and lateral to ovary) : in more 
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posterior segments all form a single row in contact with the posterior 
border of the proglotiis. Uterus divided longitudinally into usually 
right and left sacs, often with a (comparatively much smaller) third 
between the two, containing 116-J50 eggs. 

From tim present species, Oligorclm paucitestwiUUus Fuhnnann 1913 
may b(i (listinguisbed by the large number of testes, 0, yorkei (Kotlan 
1923) by the dithTem e in number, siije, shape and arrangement of the 
rostellar hooks while 0. toxomefra Joyeux and Ba(<r 1928 and 0. strm- 
(fulafus Fiihrmann 1909 jik? distinguished by the smaller size of the 
rostellar hooks, and their different shapes. Assuming the author’s 
d(\sciiption to be accurate, 0 . longivagiiwsus Maybew 1925 is to l)e 
distinguished liy a characteristic division of the ovary into 4-6 knob-like 
lobes, a specially long vagina and the arrang(?mcnt of the rostellar hook.s 
in a single row and their uniform size. 

Pseudoligorchis magnireceptaculata, gon. et sp. nov. 

Host Bat. 

Maximum length 70, maximum breadth 0*718 (gravid segment) 
and 0*638 (nuiximnm width of the mature 2)roglotti8). In some strobilae, 
last but third or fourth scgnwmt gets reduced in width and the succeeding 
ones show further redmdion till the last proglottis is reduced to 0*38 
breadth. iScolox 0*318 imiximum diameter. Rostellar Sfic embcddetl 
in the scolex, 0*007 diameter and 0*2 long. Rostellar hooks absent 
(the specimen wer<^ thoroughly examined in living state before fixation 
and tin* rostellar liooks w'erc} finiiul completely absent). Genital pore 
unilateral, slightly antmior to middle of the proglottis margin. Genital 
eloaeiv absent, (hmital ducts pass between the dorsal and ventral 
longitudinal (‘xcrelory vessels. t'iiTus sac 0* 14-0*16 X 0*053, extending 
to ventral longitudinal (excretory vessel, containing a fairly well developed 
external vesicula seminalis. Te.ste.s 8-12 in between the longitudinal 
excriJtory vessels and surrounding the ovary laterally and posteriorly, 
their miinber is usually greater on the aporal tlian on the poral side. 
Ovary with small iiregular processes, in the middle of the proglottis. 
Ueceptaculiun seminis large. Uterus an irregularly lobed sac, occupying 
the segment except the slight margin at the lateral sides. 



TLSKT-no. I'i.^Pseud^Ugorchis magnirfcepiacuhtut gen. et sp. nov. a. ficoleXf \ 
6. Mature proglottis. 


From the charaeters given, it is obvious that the above f(»Bl miiil* 
belong to llymenolcpidinae. Of the genera of this mihfamily teMv 
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olrjifly separated horn Aphparakds Clerc 1903, IHmMs Clorc 1903, 
flymenol&pis Weinland 1868 and Oligorchis Fuhrniaim 190(1, by tlu’ 
miniber of testes, from Diplogynia Baer 1926 and Diylopodhe Jaeold 
]8!>0 by its unilateral genital pores, from ChiUmoUqns Baylis J923 (also 
from a mammal and with an unarmed rostolliim) by the" course of the 
ireiiital ducts, lateral disposition of testes and lh(3 absence of the re- 
markably thickened outer shell of egg, from Ikcpairklvfmma Kailliet 
1892 by the lateral disposition of testes and tlie ci'ntral ])o.sitioii of ovary 
(never aporal), and from Echhmolylc Blanchard 1K91 and Ilymcnu- 
fimbm Skrjabin 1914 by the absence of a sacculiis accessorius and also 
of more tliaii two longitudinal excretory vessels (as compiired to tlu^ 
laller gcJius only). 

1 propose the name PmidoUyorcliu for the new gejius with the 
following diagnosis 

llymenolepidinae ; Scolex with an? unamiecl rostelluni. (lenilal 
|H)ri‘ unilateral, (lenital ducts pass between the longitudinal excretory 
v(‘.ss(‘l.s. Testes numerous (more than four) posterior ami lateral to 
female, glaiuls. External vessicula seminalis pr(\sont. Uterus an irre- 
•fuhii’ly lobod sac. 

Typc-spcdcs. — IWmdoliyorchiH magn imeplavidula, sp. i jo v. 

Including the form OligorcMs hmliim dcs(Tib(*d above altogether 
seven species of Oligorchis Fiihrmann 19(K) have be<‘n recorded, all of 
which possess four testes except 0. paucAfedieulalm Fiilirnmnn 1913, 
whicli lias 7-11. Mayhew (1925, p. 37) is of the opinion that the pr(?s<‘ncc 
of (‘xternal and internal vesicula seminalis is comparativfdy uniinporlaiit 
and would therefore, remove the spwies from llymcnolepididae. IIow- 
cvej', when the constjincy of that organ ni llym(mole[)idid{i(3 is con.si«l(*red, 
to dismiss it arbitrarily is iinjustilied and the writer is of the s<une. opinion 
as Kiihrmaiin, i.e., that the form belongs to llymenolepidinae. The. 
constancy of the testes in that subfamily is a (diaracter on whitdi the 
g»’nt-ra are. hmnded, and thenj is no more reason for altering t.he diagnosis 
of the gmiiis Olignrehis to 4-11 kates so as to include 0. pandtcslmtUUm, 
than to alter it to 3-11 testes so as to include tJie genus Hymmtkpia 
Weinland 1858: excluding the species under discussion, the number of 
testes ill both the gemera is equally constant. 0. paucUeslicuMus is, 
therefore, transferred to the new genus Pmtdoligorchis. 

Family TAENIIDAE Ludwig 1886. 

Taenia Linnaeus, 1758. 

Taenia taginata Goese, 1782. 

Hod : — M an, 

Taenia hydatigena Pallas 1766. 

Host :-^apra hircus, 

BMtieepi miiltie«pe (Leske 1780) Hall 1910. 

Hod, ones, v 
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Reference letters for the text figures. 

c. 6‘.=cirrus sac ; ciVr.=cirrus ; ext. v. s.=:external vesicula seminalis ; 
g. c/.= genital cloaca ; 1. ex. v.=longitudinal excretory vessel ; mus. p.=: 
muscular pad ; ou.=ovary ; r. A=rostellar hooks ; r. s.=receptaculum 
seminis ; ros^.=rostellum ; rost. s.=rostellar sac ; s. ^r.^shell gland ; 

= sucker ; t.^itestis] v.=: vagina; v. d.—v&s deferens; v. ex. i;.=: 
ventral excretory vessel ; v. p.c^viteline gland ; v. 5.=vesicula seminalis. 




A FURTHER NOTE ON THE STYLE SACS OF GASTROPODS. 

By R. V. Seshaita, Annamalai University, Annamalainagar, 8, India, 

Yonge (9) leoently compiled a list of forty one Gastropod genera, 
ill which the style sac is known to occur. From this list AmpuUaria has 
to bo omitted, since Bouvier*s record of a style sac in this genus has not 
been confirmed, particularly by the investigations of Prashad (5) who 
considers that the caecum in the Ampullariidae is not a style sac. 

The present note records the presence of a style sac in five more genera, 
viz., (i) Septaria (ii) Cydotopsis (iii) Stomatodm (iv) Acrostoma (v) 
Tiara. With the inclusion of these, the number of the Gastropod genera 
possessing a style sac comes to forty five, omitting AmpuUaria. 

In determining the presence of a style sac in the case of very limited 
picseived material one should look for two decisive features, the gastric 
sliiiild and the epithelium of the style sac. In the case of the genera 
dealt with in this note, the material available for study was mostly limited 
and I have been guided by the above two features in arriving at my 
conclusions. 

In the family Neritidae, a style sao was recorded byLenssen in 
Ncfilina. Bourne (1) who described the anatomy of Septaria made no 
moution of a style sac in it. He found the stomach of Septaria to 
consist of a dilated oesophageal and a narrower pyloric moiety, but did 
not explain the relation of the latter to the intestine. He remarked 
however, about the presence of a thickened epithelial ridge, the crate 
stomacale,” in the stomach resembling the condition found in Gastropods 
with a crystalline style. 

The shape of the stomach of Septaria borbonica, figured by Bourne 
(1) differs from that of Septaria dravidica ^ as will be seen from text- 
fig. 1. In Septaria dravidica the stomach is 
about 7 mm. of which the wider gastric portion 
is about 3 mm. and the narrowtvr cylindrical 
part, about 4 mm. The gastric part is more 
than twice as broad as the pyloric portion. 
The latter consists of the style sac and intes- 
tine, which can bo made out externally by 
the two longitudinal grooves separating them 
on the dorsal and ventral surfaces.* In a 
transverse section, the style sac and the first 
part of the intestine are seen to bo in “ wide 
and open communication,” being incompletely 
separated by the two typhlosoles. The stjle 
sac is twice as broad as the intestine. Its 
epitiielium, which is thicker than that of 
the intestine, shows the usual features. 
The cells in the intestinal part are shorter 
and the cilia also are shoi^r. The minor 
typhloBole is a simple projection, whereas 
the major lyphlosofe is broad and shows 

‘ Stfkvia droridka PtuhsA, fttm Porto Koto, Berth Indio. 
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two grooves. Gland cello arc especially abundant in the major 
typhlosole. 

The style sac pomraunicates by its entire length wi^ the intestine. 
A gastric ‘shield is present in tlie posterior chamber of the stomach and 



Tbxt-fto. 2.— Transverse section through the anterior part of the atomach (atyle sac 
and intestine) of Septaria HmriHica. A few glanjl-eells aro represented. 
Lifttering as in fig. 1. 

has the appearance of the ** Crete stomacale ** described by Bourne 

(1) in SepUtria horltonica. 

The only terrestrir'al genus in which the atyle sac has been recorded 
till now is "Ponwtias {^CydosUma), Gamault*s (2) observation record- 
ing the presence of a style sac in it was confirmed by Yonge (9). I 
find that CyclotopsiH also possesses a style and style sac. The stomach 
of Cychtopsis differs to some extent in shape from that of Pofnatias. It 
may be considered to comprise of three portions, a posterior caecum 
corresponding to the “ cul-de-sac ” of the stomach in PomatiaSj a middle 
gastric portion and an anterior oylindrioal part. The latter is what 
Ganiault (2) termed the ** intestine conoide ” in Poniatias. He consi- 
dered it as a part of the intestine. In Cychtopsis it is composed of the 
first part of the intestine and the style sac, and may, therefore, be consi- 
dered as the pyloric extension of the stomach, as in the case of the other 
genera possessing a style sac. The two parts, the intestinal and the 
stylar, can be made out externally. The intestinal part is whitish, 
narrow, and runs alongside of the wider greyish style sac. The pyloric 
part of "the intestine is continued into the * cylindrical part.* The pre- 
sence of the intestinal and stylar portions was not described by Gamault 

(2) in the case of the " intestine conoide ** of Pomatias. 

In a transverse*, section of the anterior chamber or “ intestine conoide 
the style sac is seen as a wide cinmlar chamber communicating with the 
small intestinal portion on one side. The commuiiioation be^reen the 
style sac and intestine, which is wide in the upper part of the style sac, 
but narrower in the lower part, is boundod by the two typhlosoks. 
typhlosoles present the features recorded in the other gimera peeeessisg 
a style sac. Gland cells are conspicuous on them, as also in the mtefftmal 
part of the anterior chamber. The style sac communicates by ita entire 
length with the intestine. The epithelium of the style sae the 
usual characteristic features. The style, as made oiit in ttansweise 
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uections, coMwtB of co-asdal layers with a central core showing food parti- 
cles consisting of vegetable matter. The animal is herbivorous, and in 
the laboratory was fed on bananas and moistened filter paper. 



Tkxt-fio. 3.— a partial di38uc!tioo of tho aUmentary canal of Cyclotopnis tubditcoidw. 
ca^. caecum of the stomach; di. d. ducts of the digestive gland; 
»■»<. intestine in communication with the style sac ; oesophagus;; 
reet. rootum ; st. stomach ; 8ty. 9. stylo sac. 

Sections through the middle chamber of the stomach showed the 
tliickenod cuticle in tho form of a gastric shield. Tho cavity is mally 
filled with a largo quantity of hard vegetable matter, and for sectioning, 
tho chamber had to be slit open and cleaned of its food contents before 
clearing and embedding. 

Tlie style sacs of Amstom, Tiara, Stomtodon are of the type found 
in the other Melaniidae. 

In this connection it may be pointed out that the structure of the 
style sac within the limits of a family is strikingly uniform. The only 
exception appears to be IMoglyphusm which a style sac sejwrate 
from the intestine was recorded by Von Ihering in 1885. I think it 
needs reinvestigation, as, in other known members of the Hydrobiidae 
the style sac has a restrictod communication with the intestine. As was 
pointed out by Yonge (9), the style sao cannot be of any taxonomic 
dgnificanoe, but is conelatad with the nutritional demands of the animal. 
As to the uniformity of structure within a family, it may be said that 

K 
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the species of a family having a common structural potentiality can 
develop in response to their nutritional needs a common typo of slylo 
sac. 


int 



Text-fic. 4. — ^TrunsvorsL' sccli<jJi thruiigh the anterior part of tlio stomach (style eae 
and iiiloatinc) of Cyclotoimf svbHucoulea. Lettering as in fig. 3. 

Another point that may be referred to in this comiection is the 
classification of the style sacs. More emphasis seems to have been laid 
by some authors on the width of the communication between tho stylo 
sac and intestine., rather tlian on the length, as seen from the use of the 
expression “ wide and open communication.*’ Tho style sao, as in 
Turritelhi may have a wide communication with the intestine and at 
tho same time the communication may be restricted, extending only to 
a part of tho length of the style sac. It seems better, therefore, to 
avoid the expression **wide and open communication” in the classi* 
fioation of the style sacs and use o^y the terms ” free communication, 
restricted communication, and separate style sac ” as Yonge (9) has 
done. The classification of tlie style sacs of Gastropods, as given by 
Mackintosh (4), may be re-stated as follows : — 

Stage I.- (a) Style lying in the intestine or 

(6) Stylo sao communicating by its entire length with the 
intestine. 

Stage II.— Style sac communicating by part of its length. The 
communication may be wide as in Turrit^la or narrow as in 
MysoreUa. 

Stage III.— Style sac communicating by a small fraction of its 
length or quite separate. 

In conclusion 1 have pleasure in expressing my best thanks to Dr. 
Baini Prwhad for sending me some of the references and the speoimcDS 
of Melaniidae referred to in this note, and for the identification of 
Septaria dravidica. 
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anatomy of PALUDOMUS TANSCHAURICA (GMELIN). 

By U. V. Seshaiya, Anmmahi Unimsity^ Anmmtdainagar, S , India, 
Introduction. 

The family Melaniidae, as usually eonstituted, consists of diverse 
foniis whose anatomical relationships an) imperfec-tly known. Moore 
(17) ill Ids studies of the Molluscs of the (keat African lakes described 
llie anatomy of anihaic forms like Nassopm and Bythoceros. In tlio 
monographs of Bouvier (8), Bernard (7) and Perrier (20), anatomical 
ju^connts of particular systems of organs of some of the Melaniidae are 
referred to. Of no typical member of the family, however, whether 
foreign or Indian, a complete anatomical account has so far lieen pub- 
lished. For the Indian forma the only refi^renccs available are the 
eoiitributions by Annandalc (2, 3) and Rao (2G), and relate only to 
tli(^ radiilar or conchological features. 

For Ihe genus Paludomm, Ramanan (25) described briefly the habits 
of P. tiviscliauricaf and Annandale (2) figured the radula of P. vbesa 
;i.ml commented on the distribution of the genus in India. The present 
j»ii])cr gives a complete account of the anatomy of P. tansclumrim. 

The genus Pahuiomus occurs in Ceylon, India, Malay Peninsula and 
liornoo. Preston (24) records thii'ty five species from the Indian Empire. 
PnhuhmiH tanschaunm is found generally in clear, slow moving, shallow 
slii'jinis with a sandy bottom. The animals usually come towards the 
wiitor-edge of the stream and extend the anterior part of the body out 
of water. The animals fciol quite at liome out of water for some length 
of time, and even crawl about outside water. When placed in a basin 
of water in the laboratory, they invariably climb the sides of the vessel 
and come to the water-e<lge with the anterior part of the body extended 
out of the shell, and some even crawl out of the water and lie outside. 
Fully grown specimens are met with in abundance usually in November 
and December. The shells in Hie adult specimens are usually found 
coated with encrustations of mud and algae and are then not easily dis- 
tinguished from the surrounding algae that may bo present in the water 
around them. In the hot season, when the stream dries up, the animals 
burrow into the mud. In the laboratory, specimens that had been kept 
outside water for two months easily revivcnl w'hen placed in water. 

Ramanan (25) stat^ that the species is ‘ oviparous and 1 behove 
it is so, as I have not o^e across any evidence of vivipary in the anima . 

The Anihal. 

The body of tho animal, which coiwists of two and a half whorls, 
shows tho usual divisions of the Gastropod body, head, foot and visceral 
mass. Tile iiegj^ foot joJ the mantle edge with its processes can M 
protruded out of the shell. Wlien the animal actively moves about m 
water, the mantle processes are fully extended into tho water and pra. 
ject forwards, but do not rest on the upper surface of the shell as m the 
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cas6 of Mehmoidvs, Whoii tlio aiiinial is out of water, tho tips of tho 
mantlo |wocosk«s j)rojrrt a beyond tJl<^ sheJJ. 

In the male tlie lirst ami tJie seeomi whorls have an orange brown 
eoloiir, due to the prosence of the testis on tJio dorsal and right lateral 
aspejjts. In the female specimens, th<j corresponding whorls arc occu- 
pied by the ovary wlii(;h is grey with iiitprsjuu-sed yellow patches. On 
the (!onvex side of tlie lower part of the second whorl tho stomach is 
(!onspiciious. At- the low<«r or anterior end of tho penultimate whojl, 
to the left, is the p(!rie.ardiiim,and behind it, the termination of the style 
sae. is noticed as a circular translucent spot surrounded by glistening 
whiki (jonnectivo tissue. (Commencing at tho apex of tho body and ex- 
tending to the right, and then alongside of tho style sac, is the nmal 
organ which is yellowisli whik? in colour. 

Th(i mantle varies in coloiu’ution in the different parts. In tho adult 
mule the right siflo of the mantle enclosing tho lower part of tho genital 
duct is of nil orange brown colour, while in tho fomalo tho corresponding 
region is greyish white to creamy white in colour duo to the conspicuous 
lower part of the oviduct. The mantle over the etenidial region has a 
bluish-green appearance and the dorsal part of the stomach region also 
shows the same colour. 


The Heml . — The head projects forwards as tho partly contractile 
snout, which, in the fully extended condition, measures about 3 mm. 
Tho head and snout arc dark broivn in colour with interspersed yellow 
spots arranged in transverse rows. The oral aperture is vortical and slit- 
like and situated at the anterior end of the suout. Tho tentacles measure 
about 6 mm, when fully uxl ended, and are cylindrical and tapering at 
the tips. They bear the eyes on the outer side on slight lateral pro- 
miuonces. Tho tentacles are of the same colour as tho snout. 


The snout, in cross-section, is roughly semicircular in outline. The 
integument over the suout and the head consists on the outside of a 
layer of columnar cells with <leep staining cytoplasm and round nuclei. 
The cytoplasm towards the distal ends of the cells is densely filled with 
brown pigment. Beneath the outer epith:ilium is a thick layer of trans- 
verse muscle fibres eontainijig connective tissue between them. Under- 
neath the transverse fibres are longitudinal fibres. On the sides of the 
head jJie longitudinal fibres are not eonfined to the lower part of the 
head but are present higher up also. Below the, longitudinal fibres a 
few tramverso fibres are again present. Those different muscles bring 
about the elongation and contraction of tho snout. Tho tentacle is 
covered by a columnar epitheliimi with unicellular mucous glamls 
between the epithelial cells. The cidls contain pigment and are similar 
to those found m the mteguinent of the snout. Tho central part of tho 
aiTanged connective tissue than that in 
P^^rt lying under the epithelium, and contains several 
seen in thw ® tho tentacular blood vessel are 

miMoleH uriil tl! ™’ *1*® general opitiieliam are circular 

the lttr® m,u.ele». fibres running 

tentacle from one aide to the other are alao preaeut. The 
connoolive tissue cells are heavily pigmented like the o^thelial cells. 
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The Foot~Tho foot in its fully «xi)andcd condition measures about 
12 mm. by 8 mm., and is somewhat triangulr in shape, but owing to its 
(contractility, it often assumes an oblong or quadrate shape. On the 
v<ciil I’al surface, near the aiitorior margin it shows a sliallow transverse 
groove. The sole is of a light grey colour with interspersed yellow sj)ots. 
'rii(^ central region of tho foot is of lighter hue than the peripheral. The 
opeiculum is carried by the foot dorsally about its middle, and th(c shell 
nisis on the operculum when tho animal is in progression. Tlie foot, 
in its general structure is in no way specially modified. Jl, is coverecl 
by columnar epithelium, which on the ventral surface is ciliated, wliile 
the main mass of tho foot Ls composed of conueective tissue and muscles, 
including longitudinal, transverse and vertical or tlorso-veniral fibres. 
In the region of the anterior grooves the cilia are longer. The pedal 
gland which is well developed is situated beneath the ventral cpith(clium 
mjkI is composed of ovoid masses of gland colls with oval iiiicbM and long 

nocks oj)oning on the ventral 
surfaces Each gland mass has 
tho app(iaranoc of a multiccjllular 
gland of tho saccular typo, but Is 
regally a compact collection of 
unicellular gland colls. Tho nar- 
row necsks of tho cells, as they 
- f/A//?, develop and press forward to 
tho ({pitholium, simulate the 
appearanc(5 of ducts. Anbu'ior 
to the groove arc more dcscply 
T«T.rr«. 1.-Th«p«uigl»nd.m»««.. f. p. stoi'img. rouwMi colls with 
voiitml cilian«d epitholium of tho foot ; round juichu and With ilieir ccll- 
<jL in. m.*wM of gland colls. details usually ol)lit(‘rate(l by 

the d( 5 ep stain which they tak<», uj). As tlie cells devt.-lop they come up 
to Of ion into the groove. 

The columellar muscle does not call for any Runarks. A pseiido- 
epipodial flap forming a siphon, as in forms like Pth and 

Mifmrella, is not present in Pulvd&tnua ; but, the right side? of tint nuintlo 
opposite the terminations of the n'ctum and genital duct is produced 
into a short broad triangular spoiit-likti structure. 

The Mahtle and Manti.e cax ity. 

The mantle has tho usual relationship to other organs and is better 
developed dorsally. VoDtrally it unites with the foot leaving free a 
narrow fringe of about 0*5 mm. 

The anterior part of the mantle is of intorest in several respects. 
Inunediatoly anterior to tho termination of the ctenidium a vein runs 
traiiBVorsely. ThiE is the circuni-pallial vessel or vena circiilaris. 
^Vhen the mantle is exaniined fresh, there is seen a heavily pigmented 
area in front of this vessel, extending for a distance of about l)-8 mm., and 
beyond it is a broad greyish white area appearing to be slightly thicker 
than th ‘ rest of the mantle edge. This corresponds in position to the 
supramarginal ridge of forms like Anterior t<j this groyisli 

lies the free edge of the mantle or the mantle margin. Tho mantle 
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margin is ciliated and is about 0*2 mm. in width and slightly translucent 
in {ippcaraiKtc in tJuj living animal. Tn the j .osil ion corresponding to tlu 
supramargiiuil ridge is a shallow groovfi, the supramarginal groove, 
but a.s will 1)0 shown later on, tlie differentiation of tho mantle into si 
supramarginal ridge witli a supramarginal groove in front of it, as sr (Jii 
in the Vivipaiidae, i\mpullariidac and many other groups, is not 
j)roporly disciuniblc in the case of Valudmms. Blood vessels are seen 
ramifying in th(s pigmented area and communicating with the ciremn- 
pallial vessel. 

Tho most conspicuous feature of tho mantle is tho presence of the 
mantle processes, lii very young 8j)ocimens nine to twelve may be 
noticed, and iji the adult specimeas there are usually fifteen to twentv 
but the nunibor sometimes goes up to twenty-three. The processe.s on 
tho right side aro usually closer to one another than those of tho left side. 
They arc of more or less imiform size unlike those of Mehnoides, In tlio 
absence of grooves communicating with tho supramarginal groove they 
differ fmm those of the Vivipaiidae. Tliey differ also from the mantle 
processes of TurriieUa, which aro grooved dorsally and are arranged in 
two rows. 

In Paludomus the processes aiise from tho ventral surface of the 
mantle iMlg(*., and are, generally speaking, fingor-likc in outline. In th(‘ 
contracted condition they measure about 0*2 to 0*3 mm. and appear as 
oval structure.s with their long axes parallel to the mantle margin and 
are attached by stalk-like bases. AVhen fully extended, they assume n 
more or less lanceolate shaiw. Observed in tho living condition under 
tho miorosi^ope, the mantle processes show a pellucid, peripheral portion 
and a densely pigmeiiti^d central part. The pigment is light yellow in 
colour, seen by inchhmt light under the binocular dissecting raicrosco]»e. 
It is not uniformly dense in all processes ; in some a few splashes are 
seen, sometimes none, while in others very dense lumps may be seen. 
Tho pigment is usually continuous with that of the basal part of tlie 
processes and that in the mantle also, but in some it may be discontinuous. 
Sometimes similar pigment is noticed in the mantle between the processt's. 
Under liigh power the pigment appears in tho form of a network of 
granules. 

The Circulatimt in the Mantle . — The circum-pallial vessel receives 
small veins anterior to it. Posteriorly also there is a network of 
vessels eonmuinieating with it, and here and there are small veins 
having a course somewhat parallel to tho circum-pallial vessel and 
communicating with it. Sinuses are present in tho mantle process<^s 
^0 and they communicate with tlio circum-pallial vessel. Further 
dotwis are dealt with under the circulatory system. 

of th Man^ processes . — In a vertical section passing 
through the mantle and the mantle process, the mantle process is seen 
as an anteroveniral prolongation of the mantle. Its epithelium is 
continuous on the one hand with the epithelium of the ventral surface, 
and on the other with the epithelium of tho mantle margin. It is 
composed of narrow columnar cells with prominent, elliptic to oval 
nuc 01 granular chromatin. Tho colls, especially towards the 

Bides and tho baae^ are ciliated. The dismal ends of these cells show fine 
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trrauulos. Between the epithelial cells a few unicsollular j;land (n ils are 
soon. Each gland cell has a lo^ narrow neck opiming on the siirfuce 
juicl a round swollen base containing an oval nucleus. Tlut glaiul cells 
jipjMjar to bo the same as those of the ventral epithelium of the mantle 
(■ilge, and stain homogeneously. The thickness of the mantle ]jroces8 
is composed of connective tissue and one or more sinuses. The ]>igmuut 
which is conspicuous in the living condition is not seen in sections. 


Ctr — 


Tkxt-kio. :{. — Circulation in tho mantle, eir. pi. circiim>i>al]ial vchw‘I ; ri. (ttriiidiiiin ; 

ef, V. ufToront ctouidlal vein ; m2>. mantle pruccss ; ok. uHphrailium; 
re. rectum. 

The Histology of the Mantle.— The imier surface of the mantle in 
the anterior region is com])used of columnar ciliated (jells, among 
wJii(jli anj foiuid unicellular mucous glands. The upper surface whifdi 
is considorod responsible for tho sc^crtjtion of the nacreous hi}'er is 
(joiiiposcd of cubical or shortly columnar colls with largo or rather 
(»val nucl(ji. The anterior part of the mantle comprising of tho mantle 
margin and tho region of tho supramaiginal groove, in v(!ry young 
specimens differs to some extent from that of adult spccinums. In 
the form(ir, behind the mantle margin, there is a distinct grooves and 
the (spitholiura behind it is slightly raisesd, being composed of cells a 
little taller than those of the remaining part of th(s outer (spithelium 
of tho mantle. The cells in the supramarginal groove are columnar 
and sli^tly compressed with large roiuid, basally placed nuclei. They 
are similar to the outer epithelial cells of the mantle. Situated in the 
connective tissue of tho mantle and o.xtendiug a little backwards under 
tho outer epithelium is the shell gland which is composed of elongate 
cells with largo round nuclei containing granular chromatin. Gcnorally, 
in the different families (Viviparidae, Ampul-lariidao) similar gland 
cells open behind the groove on the supramarginal ridge, but in 
^aludomus they distinctly open into the supramarginal groove. As 
in Pila and Viviparus, the gland consists of a mass of cells having 
iiarrow nooks which reach out to the groove but are shorter than thosa 
in the Viviparidae. 
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Tkxt.-khi. v'-HX-li*!!! Ihi-uujfli tiu- iiiHutlis wl-io of lui youiij' spi-oiuiwi. (tpi- iiuwr 

t i!liillii)1iiiiii of tlio iimmlo ; tpa- »uU‘r opilheliiim ; yl. sholl ylaii<l : 

m. m. mantle niiir<.i:ni ; lup. mantle pmeesa ; a. yf. supra marpimil 
•croove. 

h, Necliou through the niuiitle edge iiml nunitle jiroeess of an uiliill. 
h. H. blood sinus; r. t. eonneetive tissue ; ip,. iinier epitholiutri cif the 
initnile ; rp*. outer epitlieliinii of the inunth'; yL shell glaml ; «>. vt. 
luantli' margin; »*.p. mantle pioeess ; s. yr, ii?gji»n of the snprii- 
mai'ginul groove. 

tsoiitiiiuity (jf fcJio ilorstil ojtitlutliiim ami by a .'flight tltiprcsaioit. 

Into tlii.s r<tgioii tlio libro-like iierks of tho slittll glaiul.s open. Tlio cells 
of tli(t .sii[)raiiiarginal groovOj as seen in young spoeiniens, are hartlly 
distil iguislia bio in tlio adult. In a large sorites of soetioiiH of tlic mantle 
tjdgos of the adult exaiuiiiod by me, 3 foiuul.tlic shell gland present in a 
more or hiss well dtjvtjloped eouditioii. The region immctliately in front 
of the supianuu'giusil groove is the mantle margin and consists of ciliated 
columnar cells. 

The tldokiicss of tJie maulU? is composed of tionuective tissue, blood 
vessels and muscle hbres. The latter consists of longitudinal fibres 
bunesith the epitJudium, trunsvtuse muscle fibres and a icuv fibres running 
across the thickness of the niiUitle. The coniieotivtj tissiio cells arc large 
and irregularly round and some of tliom contain tjalcuieous concretions. 

As to Iht^ function of the jTiuntle processes, it is etutiiin tliat they do 
nut mould the sculpture of the shell as ui the Viviparidae, the structure 
between the two being quite difleront. Jii'urther in Paludotnus the 
processes are not embryonic structures as in many Viviparidae, but 
iiien^ase in size and number as the animal grows. In ' MeUtniu,* J3ensou 
(6) states that the proccssits clasp tlie riglit lip of the shell while the 
animal is crawling, and thus perhaps occasion the transverse furrows 
observable on the shell. Li Paludomins, as seen already, the processes 
are more uniform and do not clasp the shell in the same manner as in 
Mehmia. But in the living animal tliey project beyond the shell and 
aro turned up against the (?dge of the shell. If at ail they can have any 
share in the formation of the sculpture of the shell, it can only bo that, 
by frequent pressing against the edge of the shell as it is socretedi they 
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cause the lines seen on the shell, which, when oxumineil under the lens, 
appear to coiusist of a series of minute elevations ; but there is no exacjt 
eorrespondence between the mantle processes and the spiral lines whieli 
are about fourteen, the three eentral ones being prominent. The pre- 
setn^e of definite sinuses in the processes in communication with the 
circumpallial vessel would show that the processes may function to some 
extent as accessory respiratory organs. 

Thv Alarak cavity ami the Pallwl floor of the 

lujiiith' cavity shows on the right side a low ridge bounding on one 
yidi! ;i flight depression or groove ajid extendijig from the Jipi^x of the 
nijintle cavity io lJl(^ ivgion below the right tentacle. This ridge a, nd 
j^rcjove iij-e present in both the .sexes anil have no connection with the, 
nprodiictive sy.stem like tlie genital grooves of the type which Moore (IfiJ 



TK-vr-ifja. 4. —Thi) mantlo cavity (diagrammatic). 6. r. buccal M;gioii ; ct. cUmidiiim i 
</. 0 . olTi'i'i'iit cU'nidial vein ; i/r. gruovo on tbo muiitlo floor ; hy. y. 
raucuuH gland ; ini. iiituBtinu ; in. fi. inantlo ilcuw ; m. r/. roof of tlm 
mantle cavity ; o». iiM|ibradiuiu ; r. ridge on the iiuuitlo floor. 

«ies(!riljed iji some of the Melaiiiidae. The iiositiou of the ridge aJid 
giouve is similar to that of the food groove noticed by ^onge (33) in 
^ornis with ciliary leoding mechanism, but, a.s will be shown later 
en, there is no ciliary feeding in Paludomus. Sections through this 
region show the ridge to be a small, simjde elevation of the mantle floor, 
fii eoiijiinetion with the speeial ciliated epithelium at the base of the 
^tiMudum, which will bo described below, this ridge and groove may 
t>luy sonic role in directing the water currents in the mantle cavity. 

^le pallial complex, as usual, consists of the osphradium, the 
‘jfenidium, the hypobranchial gland, and the lower part of the genital 
yland. 

The osphradi um is situated on Uie loft side of the mantle cavity and 
is in the form of a simple, narrow ridge of more or less uniform width, 
and measuring about 3 mm. 
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Tluj c.tonidium is m(Mio]iocti«ato and mctwures about 10 mm. It 
consists of about 200 lamoJlae. The lamellae in the middle region of tin* 
ctciiidium an^, as usual, of gmater width than those towards either (uhI 
of bh(! {!t(*.nidiiim. Each lamodla is attached to the roof of the majiHu 
by its baf.f} and has a concave afferent side. The efferent side is long<T 
than the base and measures about 2*4 mm., while the base measures only 
1*8 Dim. The region of specially well-developed cilia i.e. of the lateral 
cells is parallel to the efferent side. 

A ctonidial leaflet is composed of a double layer of epithelium cnc-ks- 
iiig a blood space and a (jonnective tissue lanndla. In the latter, nuclei 
and muscle fibres arc seen. At the apisx of the leaflet the frontal calls 
are shortly columnar and ciliated, with largo round nuclei. Those gru- 



c. Tho mantlo ®’ *‘‘^*^“* ciliatort coJls. 

ctouWittl vJti • ei) ctonidial voi>i. ef. v. effonmt 

* jp. ciliatod and glandular opithelium ; mus. ma8cK'.s. 


colls P"'' ®toui<lium composed ol shorter 

lateral cSwithlfrrv ™gion of the 

with larg o^fujSd r aud%olum.«rr 

the ctoddium is ili«l “ ‘“8 “ “*'>»• 'Tk® ™st of 

among them ovoid gland cells ^ ‘*“®®what oylmdncal cells having 

of «oliim'nar ciiuted'^iSb* wW **^*^^^ vessel is high and consists 
them are aai^t^a^fX ti Th 'T 

cytoplasm. Beneath the epithehn^™!^’^ PW nuclei, and granular 
cal muscles passing to the JL^.i *®**gitndinal muscles and verta- 
these muscles probably helps tho oontraotion of 

•yneips tho flow of blood. As to the function of the 
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rpitJielium, it may be serviceable in directing the flow of the incurrent 
miioT. The mantle epithelium between the rectum and the ctenidium 
sliows slight transverse folds and constitutes the mucous or hypo- 
branchial gland. In this region the gland cells are numerous and 
globose and the depth of the staining they take depends on the amount 
of s(ujretion in the cells. Between the mucous cells arc columnar epi- 
thelial cells. 

The general inner epithelium of the miintlc is composed of short 
columnar ciliated cells with unicellular mucous glands between them. 
The glaiul cells are goblet shaped and differ from those of the hypo- 
branchial gland in being of smaller size. 

The Digestive System. 

The food of the animal consists of diatoms and filamentous algae like 
Sjnroyyra. The feeding is by the radiilar mechanism. 

The mouth is in the form of a vertical slit placed at the end of the snout. 
Hounding the mouth on either side thcr(s is an oval greyish coloured 
jirra wliich is smooth and cushion-like. The mouth is lined by colum- 
nur cells with oval nuclei and leads into the oral cavity or vestibule. 



1 KXT-riu. 0. — a. Sooiiua through tho rogion of the jaw. j. jaw; v. p. of tho 

vontral upitholium. 

b. Trannvurdo Bootion of tho bucoal mass. 1. 2. 3 . Tho Ihruu portiuiu 

of tho huooal oavity ; buc. cart, buucal oartilnguH ; d. 1. m. dorsolatoral 
moHulos ; e. m. olaatio mombranu ; «. d. salivary ducts ; <r. m. traus- 
vorso masolo connecting tho buccal cartilages ; v. 1. m. veniro- 
lateral muaclos. 

c. Dissootion to show tho musolos of tho bucoal tsarlilagos. d. 1. m. 

dorso’latoral ma8ch«s ; t. «. m. tciuior superior muscle ; tr. tn. trails- 
vorso muscle connecting the cartilages. 

The oral cavity is surrounded by circular muscle fibres with connective 
tissue between them. The connective tissue is of the type found in the 
oml region of other Taenioglossates and which Bregenzer (9) termed 
labial cartilages in Bythindla. Muscle fibres run from the oral region to 
the dorsal and lateral regions of the snout. The appearance of the oral 
cavity as seen in section differs in the different parts. A little behind 
the mouth, the “ vestibule " is seen to comprise of a central cavity pro- 
duced into a dorso-median diverticulum and two ventro-latcral diverticula 


194 


UcCOi'ds vf the lluliuH MuSBUtH* [VoL. XXXV I, 

which are separated by a conicid projection of tJic floor of the vestibule. 
A little further behind, about the commeiicenicnt of the jaws, the ventro- 
lateral prolongations become reduced, while the conical projection of tin* 
floor assumes a dagger-sliaped form in transvers(! section. The dorsu- 
mcdiaii chamber becomes prominent and its epithelium develops on its 
inner edge thick, cuticular plates which are continued into the jaws 
behind. Tl.e cells underlying the cuticular plates are columnar with 
elliptic nuclei, and show brown granules towards their free ends. In the 
region of the jaws tlie elevation on the floor of the cavity becionies still 
more pronounced and assumes a villus-shaped structure projetjt-ing half 
way into the dorsal diverticulum and the central cavity is djawn out 
laterally on either side. Tlio jaws appi*ar in transverse sections as 
chitinous ixids In continuation of the underlying ceils and an; as 
as the cells. Behind the jaws, the dorsal cavity becomes shorter an<i 
the oral cavity passes into the buccal cavity. In this legiou one can 
distinguish (i) a short median or dorsal unpaired cavity which is the 
continuation of the dorsal diverticulum of the oral cavity. Its roof shows 
two small lateral prolongations and its epithelium is ciliated throughout, 
(ii) The central cavity which has lateral expansions is flattened over t]i(5 
cartilages, (iii) In the posterior part of the buccal mass th(} ventro- 
lateral expansions of the l)uc(ial cavity dip beside the l>uccal cartilages. 
The floor of the central cavity shows two lateral elevations, one on (jitlier 
side, which are directed inwards and over which the clastic mcmibranc 
is spread. The dorsolatol epithelium of tJi(5 central cavity is composcHl 
of columnar cells with gland cells between them. 

The buccal mass is pyriform and measures about 2 mm. Dorsally 
several fine strands of muscles arise from th(; anterior part of tlie oral 
tube and run to the dorsum of the snout. Borne of these arc mcdiiin 
and others lateral. The anterior dorao-lateral muscles are representcHl 
by slightly thicker strands that arise laterally from the buccal mass 
about the region of the jaws. The posterior dorso-laterals are repre- 
sented by two thick white strands arising from the sides of the buccal 
mass and several threaddike muscles arising more dorsally. The sphincter 
muscle, us usual, is developed in the anterior region of the buccal mass. 
The retractors of the buctuil mass are club-shaped and arise laterally in 
the posterior part of the buccal mass about the level of tlie liiiid ends of 
the buccal cartilagi's. VentralJy a pair of ventro-mediaii protractors 
are present arising at the hind end of the oral tube. A little behind 
these, the depressors of the radula arise and run down towards the 
region of the pedal ganglia. 

The buccal cartilages are two in number, and viewed from the ventral 
surface, appear roughly oval in outline, but owing to a dorso-lateral 
depression in the anterior part, they appear as V-shaped structures in 
transverse sections of the anterior part. In the posterior part, tlie 
cartilages overlap each other partially. The structure of the cartilage 
is of the usual type, being composed of irregularly polygonal cells witJi 
foiutly-staining, homogeneous ground substance, and with round deep 
seining nuclei situated close to the cell limits. The cell limits are 
distinctly stained. Towards the peripheral part of the cartilages the 
cells ate small, and some of them possess two nuclei. 
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As for the muscles of tlie buccal cartilages, the condition presented 
hv Pahidomus differs from what has been described in forms like Pik, 
flymeUa, Bythinelk and Patudestrim. Amaudrut (1) did not include 
the Melaniidae in liis studies of the anterior part of the digestive tube 
of the gastropods. In a dissection of the buccal mass from the dorsal 
surface, after removing the superficial muscles, the radula and the elas- 
tic! iiienibrane, the buccal cartilages will be seen. Passing obliquely on 
the (lorso-lateral surface of each cartilage is a band of muscle which 
riiiLS forwards and inwards, and is attached to the elastic membrane. 
This corresponds to the tensor superior muscle. Underneath it is an 
oblique lAiiscde, the dorso-latcral, running forwards and outwards from 
the ])Ost(‘rior end of the cartilage*. Posteriorly these muscles turn round 
to liccoine continuous w'ith tliosi^ seen oji tli<5 ventral surface, tJie veiitro- 
hikial muscles. The ventral muscles run forwards on the inner surface 
of the cartilage. The transverse muscle connecting the two cartilages 
is ji. broad muscle arising from the dorso-lateral concavity of one carti^ 
lage and runs to that of the other and is therefore dorsal in position, 
tlieiigli ventral to the dorsal muscles described above. In forms like 
Pila the muscle connecting the two cartilagtis is ventral in position. 

The radula inea.sures about 2-75 mm. It has the typical Tacnioglos- 
siil formula 2. 1. 1. 1. 2 and bears about 130 transverse rows of teeth. 
Till- (.■l.■ntral tooth has a t.ra|)e.zoid outline, the anterior edge measuring 
Odb mill, and tin* postijrior 0-09 mm., while the length in the aiitero- 
poslerior axis is about 0*05 mm. Tlie anterior margiji, which is slightly 
ivllcxi'd downwards, bear.s one pointed conical, central denticle and tJiree, 
sometimes four, smaller denticles on either side. Tlie central denticle 
ifi stouter and more conspicuous than the lateral ones. The base of the 




Ikxt-fio. 7. — ^Tho tooth of the radula showing tho ctMitral, lateral and two inurglnalit 
of one side. 


central tooth is not straight but protrude.s in the middle. The lateral 
tooth consists of a quadrilateral portion with its base prolonged on one 
Side. The cutting edge bears one largo denticle and three or more smaller 
denticles on either side. The outer and inner marginals arc more or 
less similar, being somewhat spathulatci in shape. The inner marginal 
Wars ten small conical denticles. The outer marginal is slightly narrower 
than the inner marginal and bears twelve to sixteen denticleSi sometimes 
even more. 
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In Paludomus obesUy the radula of which was figured by Aimandalc 
(2), the marginals have fewer denticles. The radula of Padudomm 
lanschaamu bears a closer re.sorablance to that of Mdania tubercuhta, 
tlie figure of vvlii(;h also was given by Annandale (2), in the margimils 
Jiaving small uniform denticles. The radula of Paludomus differs from 
that of Acmloma in which the radular teeth are relatively shorter with 
fewer iuid blunt denticles. It differs also from that of Ifassopsis, and 
less so from that of ByUioceros in which the shape of the cenfa:al is 
different and the lateral has a shorter prolongation than in Paludomus, 
The salivary glands are two long tubular and somewhat coilpd struc- 
tures. In preserved specimens they are usually found to extend as far as 
tlie region of the supra-intestinal ganglion. They lie close pressed to the 
sid(}s of the oesophagus and in the region of the cerebral commissure 
lie uu<h‘r it. As they reatdi the buccal mass, the salivary glands pass 
into the salivjiry ducts which are narrower than the glands, and which 
taper towards their openings into the buccal cavity. The two ducts 
open on the dorsal surface into the buccal cavity, one on eitlier side, 
about tlic middle of the btnjcal mass. The histological structure of 
the salivary glands of Paludomus agrees with that of Hydrobiidac, in 
having gland cells with support cells between them. 

The oesophagus, on leaving the buccal mass, descends down to pass 
through the cerebral commissure, and is about 9 mm. long. The 
oesophageal epithelium has the usual histological features and is longi- 
tudinally folded. It has an investment of muscle fibres on the outside. 


The oesophagus and the style sac are surrounded by a dense coating 
of a glistening- white connective tissue which shows effervcscenec on tluj 
addition of a drop of acid. The tissue consists of irregularly polygonal 
cells with feebly staining cytoplasm and deep-staining laterally placed 
nuclei. Some of the c('lls are large and possess calcareous concretions. 
When these are dissolved out as in the course of ordinary acid fixation, 
the cells appear full of of lacunae with thick walls. 

Ihe first part of the intestine has a well formed dorsal typhlosolc 
besides fiuger-shape'd processes. It has an investment of longitudiiiiil 
and circular muscles. The rectum is much wider tlian the upper pmt 
of the iiitestiFK! and its W'ulls are thrown into prominent, longitudinal 
(M s. A characti^ristic feature of the rectal epithelium is the abundance 
0 goblet-sliajied gland cells. After osmic fixation followed by iron 
UK matox j liii, the cells show spherical basal nuclei and rows of dart 
sp lem-al granules in the distal part. With ordinary stains the gland 
cells become deeply stained. 

T lie disposition of the digestive gland has been described elsewhere, 
consis s 0 branched tubuli's or diverticula, from which small ducts 
aiisc. hose from the posterior part imite to form two long ducts 
to parallel to each other from the apex of the body 

o-ii-h f **^“**^ anterior part are shorter and 

two ^ joined by the anterior, so that there are ultimately 

oular in ondi^ digestive gland, in cross section are longHy ca- 
blood vwnek ^ togetbet by connective tisane containing 

on vuisels. The tubules are composed of cells, whidi, by the*' 
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staining reaction and size, appear to be of two distinct kinds, the ferment 
cells and the gland cells. The ferment cells arc ovoid, shorter, stouter 



Text-ho. 8.— rt. The ducts of the dipfcstivo fvlaiid. a. il. anterior ducts ; d. g. clif!;(‘siivo 
gland ; oea. oesophagus ; p. d. pf)stPiior ducts ; xt. slomacii. 
h. rorliun of a iransvorso sootion of iho digimlive gland. /. c. ferment 
e^lls ; gl. e. gland cells. 


and crowded between the gland cells, and do not usually reach the 
csivity of the tubule. They are deep-staining and have a cytoplasm 
showing a vacuolated appearance in osmic fixed material followed by 
.stiiitiing in iron hacmatoxylin ; the nucleus is spherical with a distinc.t 
nucleolus and is placed in the lower part of the cell. The gland colls 
are greyish and have a granular stnictiirc, the granul(;s being abundant 
iowaids tlic free ends. They are cylindrical in shape, narrowor and 
longer than the ferment cells and the nuclei are snuiller. llotli kinds 
of cells often show a large vacuole in the distal part. In tlie fermemt 
coll Ihc vacuole, when present, contains a number of small si)lMTical 
hj)dieH crowded together and dark browm in colour. In the gland c»?Il 
the va(mole contains bodies wlii($li are light greyish brown and often in 
a state of disintegration or digestion. In some specimens especially in 
those infected with Trematode parasites, the cells of the digestive gland 
were found to he practically of uniform appearance, being of the type 
of the ferment cells. The nucleus, in almost all the cells, consisted of a 
chimp of chromsomes and mitotic phasc^s could be observed. Yonge 
(32) has shown that in Lamellibranchs the fermc'iit cells are really the 
earlier stages of the gland cells and that they undergo division in the; 
tubules. The same seems to be the case with the digestive gland of 

l^alvdomus. 


The Circulatory System. 

The position of the pericardium has already been described. It 
is a triangular cavity bounded by the ape^ of the mantle cavity, the 
kidney and the style sac. There arc; no pericardial glands. The heart 
consists of a single conical ventricle and a somewhat oval auricle. 
The ventricle is thick muscular, the muscles running from the base 
to the apex, from side to side, and obliquely as well as from back 
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to front. It has nonsequcntly a spongy appearance with a much dimi- 
nished cavity. The auricle, as usual, is thin walled and less muscular 
and has a wider ea\'ity. The muscles arising from the base of the 
ventrioh^ are disposed to form a kind of valvular arrangement allowing 
blood to pass from the auricle to the ventricle but not the other way. 
The ventricle gives rise to a short truncus arteriosus which divides into 
an anterior artery and a post<‘rior or visceral artery. At the base of 
the truncus arteriosus also, the muscle fibres are disposed to form a 
kind of valvular arrangi^mcnt. The anterior aorta, after giving oil 
a small artery, soon after its orgin, passcis forward to supply the anterior 
part of the body and the foot. In its course it ^ies dorsal to the oeso- 
phagus, and anteriorly it giv(?s off a branch to the foot, while the main 
branch passes beneath the radula to the buccal mass. The pedal artery 
runs dorsal to the pedal ganglion. The visceral artery runs on the 
dorsal side of the style sac, and proceeding further, gives off a brancli 
to the digestive gland and another to the genital orgiin. 

The venous system consists of a system of lacunae and is difficult 
to trace satisfactorily. The following appears to be the general course 
of the venous circulation. The genital gland and the digestive gland 
are situated in sinuses and the. venous blood from the posterior parts 
of the body passes into the posterior sinus. Anteriorly the oesophagus 
and the anterior part of the alimentary canal lie in a sinus. Tlio sinuses 
in the tentacles liavc been referred to already. The pedal sinuses run 
ventral to the pedal ganglia. The sinuses from the anterior parts of 
the body all unite into the anterior sinus. The anterior and the posterior 
sinuses unite ventral to the stomach to form the abdominal sinus. From 
the abdominal sinus some of the blood flows into the Iddncy from whioli 
a distinct renal vein passes to the base of the auricle into which it opens. 
The blood from the upper part of the mt(»Mt^n(^ also passes through the 
aMominal sinus into the kidney. 

The remaining part of the blood flows into tlic rectal sinus. Tlus 
genital duet has under it a sinus into which also, some blood from the 
ventral or abdominal sinus seems to flow. From this sinus the blood 
flows into the rectal sinus surrounding the lower part of the intestine 
and the rectum. From the rectal sinus the blood flows along the roof 
of the mantle Ctivity into the ctenidial lamellae by a number of ramiflea* 
tions and from the cteuidium into the efferent ctenidial vessel. The 
efferent ctenidial vessel opens into the auricle at its base. 

The pallial circulation, as stated already, is interesting. Bernard 
(7) did not study the Mclaniidac, and of the forms he studied, Natica 
resembles Pahdanias in the possession of a circum-pallial vessel but in 
other respects Palitdomus is different. An examination of the fresh 
mantle or one fixed in formaline will show the distribution of the vessels. 
Arising from the lower part of the rectal region of the mantle is the 
circim-palhal vessel whose course has been described already. A 
number of sinuses are connected with it both in front and behind. Some 
of those in front communicate, as has been described above, with the 
smus(» in the mantle processes. The vena circularis or circum-palHal 
v^l runs to the left side and turns up where a number of sinuses from 
the left side of the body open into it. In this region a network of amuses 
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cftii be seen connecting the vena circularis with the efferent ctenidial 
vessel. Thus the blood from the (drcum-pallial vessel flows into the 
eftVrent ctenidial vessel. The appearance of this part of the pallial 
circulation is like that seen in the case of the Pulmonates. Tlie habit 
of Pdudomvs in coming to the water's edge and keeping the anterior 
|,;ut of the body out of water is probably correlated, to some extimt. with 
peculiarities of circulation. 

Several parts of the bo<ly, as noticed before, have a bluish green 
iippeariinco and in the course of dehydration of fixed material, the 
alcoliol is turned bluish-green, probably due to the presence of haemo- 
cViiiiiri in the blood. 


The Kidnev. 

Perrier (20) made a passing reference to the kidney of Melania 
jind said tlifit it is a simple sac-like structure with its cavity obliterated 
by septa.. 

The renal organ of Paludomus is greyish or whitish yellow in the 
liviiur condition. It is situated at the apex of the body whorl. Start- 
ing from the apex of the body whorl in front 
of the anterior end of the stylo sac, it passes 
up on the right side of the stylo sac as far 
as the posterior chamber of the stomach. 
Its anterior end projecting into the mantle 
cavity is roughly triangular in shape. The 
total length of the kidney is about 4 to 
6 mm. and its greatest width is 2 mm., while 
in the narrow part extending alongside of the 
style sac it measures 1 mm. 

The renal aperture into the mantle cavity 
is situated quite at the apex of the mantle 
cavity, more posteriorly than is usually the 
case. It is placed on the right side, on the 
veiitro-latcral aspect of the ascending part of 
the kidney, close to the intestine. It is 
slit-like, and elliptic in outline. The pericar- 
dial aperture is much smaller than the pallial 
«^I»erture and is placed on the pericardial aspect of the kidney. The 
intestine is placed dorsal to the kidney and is pushed down into it. 
In sections, this gives the appearance of the intestine being almost 
surrounded by the kidney. 

Intermilly the cavity of the kidney is traversed by numerous trans- 
verse septa. In a transverse section, the posterior part of the kidney 
lying between the style sac and the intestine appears roughly triangular 
in outline with the base being dorsal and the apex being near to the style 
sac. Running from the dorsal wall to the ventral arc lamellae between 
which are blood spaces. Each lamella is composed of a double layer 
cf renal epithelium enclosing a blood space. The renal cells are cubical 
y th a hoinogeneous cytoplasm and usually vacuolated in the distal part. 
The nuclei are round and possess distinct, round nucleoli. In some of 
the cells, the nuclei arc not seen, 



r.a^. 


TfiXT-fid. 9.-Tho kidney 
vidwod from the ventral 
Nurfjioo. f. op. renal aper- 
ture. 
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Tlic blood s^ces in tbe lamellar communicate with the abdominal 
fliiius siirroimdiiig the upper part of the intestine. Tlie renal vein loaves 
the kidney ventrally in the anterior part. A blood-gland is absent 
The renal opening into the mantle cavity is lined by ciliated and 
gdand cells and beneath the (epithelium a well developed layer of muscles 
is seen. The reno-pericardial passage is lined by ciliated cells. 

The Nervous System. 

Tn the family Melaniidac, Bouvier (8) studied the nervous system of 
Mclama Fmmus and Mdnnopsis, The study of the nervoiA system 
of Pnlvdmim shows that it comes very close to that of Melanin in 
all important features. 



pallia! nwvo ; «rf. g nndal j pleiiral ganglion ; p. ». 

which has to be removed carefiin^^*^ investment of connective tissue 
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the nerve to the statoevst seven nerves besides 

tion of these nerves Sre to Z" /’ “«> 

by Bouvier (8) for itfS, what was described 
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(i) Arising dorsally from the outer lateral surface of the cerebral 
ganglion is a short slender nerve which procf-cds to the side of the snout 
in front of the posterior retractor of the buccal mass. Bouvier (8) does 
not in(«ition any siush nerve in the case of any of tlie species of Me/anea. 
(ii) Ant('rior to this, arising dorsally from thc! anterior border of the 
(cfcbral ganglion, is a slender nerve, which, running forwards, divides 
ijito two branches and finally proceeds to the integument of the snout, in 
front of the tentacle. (lii) and (iv) Slightly post erior to the above nerve, 
jiris(‘ the tentacular and ocular nerves which run more or less parallel 
to eacli other. The tentacular nerve is thicker than tlie ocular nerve and 
after passing into the tentacle, gives oil’ a branch, (v) Sliglitly ventral 
to tliese, arises what may be called the proboscidian nerve which runs 
fnrward and divides into two brandies proceeding to the dorsal part of 
tlie oral region, (vi) The next one is the labial nerve proceeding to the 
oral region, (vii) The ventral-most or innermost one is the buccal nerve 
which is well developed and fairl}’^ long. It giv'os off a labial nerve 
svhile the main nerve enters the bue.cal mass in front, and after giving 
oil a small jutvc to tlic anterior part of the buccal mass, runs back- 
vvanls under the superliiiial niuscles of the buee,al mass and arrives in the 
huceal ganglion. The buccal ganglia arc oval with their narrow ends 
connected by a fairly long (jommissure, and situated ventrally one on 
<*ither side of the posterior part of the buc(5al mass. Each buccal gang- 
lion gives olf two nerves. The arrangement of the buccal connective 
is similar to the condition obtaining in Mehnia and Cerithkm. (viii) 
The ii(‘rve of the statocyst arises close to and inside of the orgin of 
the cerebro-pedal connective. It is free throughout its course and 
runs between the crebro-pedal and pleuro-pedal connectives. 

In the arrangement of the lateral centres Paludomus shows very 
close resemblance to Melania. The pleural ganglia arc approximated 
to the cerebral, being connected to them by very short connectives, 
unlike tlie condition seen in Mdanopsis. The right pleural ganglion is 
a somewhat spindle-shaped ganglion wliicli gives rise to the supra- 
int(!stinal nerve and the right pallial nerve. The supra-intestinal nerve 
is a thick nerve which proceeds to the supra-intestinal ganglion. The 
left pleural ganglion is oval in shape and gives rise to two nerves («) the 
left pallial nerve which proceeds to the anterior part of the mantle and 
(i>) a slender nerve which runs down to the columellar muscle. 

The sub-intestinal ganglion is in contact with the left pleural. Besides 
the right visceral nerve, it gives oU a pallial nerve which proceeds to the 
right and joins the right pallial nerve from the right pleural ganglion, 
thus presenting a dialyneurous condition. The common nerve thus 
formed passes into the mantle on the right side and after giving off a 
branch proceeds to the genito-rectal region. This anastomosis differs 
from that seen in Melania costata and M. tuberculata in being mucli 
shorter and approaches the condition described for M. amarula. In 
foot, the anastomosis can be seen on opening the animal without much 
dissection. 

, The right visceral nerve has a slightly wavy course and in its course 
gives off one nerve. The supra-intestinal ganglion is triangular in out- 
line and gives rise to two chief nerves, the * anterior branchial * nerve 
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and the left visceral nerve. Close to its origin the anterior teaaohW 
nerve gives a fine branchial nerve and further on another dend^ nem. 
X ^ing into the mantle it tun.s forwards and a fine n^e bam the 
left paUial nerve rnns towards this, hut I have Mt b^n abk to oferve 
any anastomosis. The left visceral nerve is thinner than the right one 
and gives off thre<- branchial nerves, the first one arising from it close 
to ite origin from the supra-intestinal. Usually two small ganglia are 
seen in «ie course of the left visceral nerve. The visceral ganghon is 
sliglitly curved and siluabid close to the region of the renal aperture. 
It gives off two nerves one of wliich proceeds to the kidney. ■ 

The iMslal ganglia are somewhat elongate and oval in shape and longer 
than the cerebral ganglia. The plonro-iiednl and the corebro-p«hil 
connectives arc of mwlerate lengtli, being much shorter t^ those 
of HrlaMopm and slightly shorter than those of Mdanat eoMi. 
Th<i two ]Msilsil ^ungliji un? (^oiiiwtikfd by a short narrow commissuiv 
situated in the ii|)|mu- part. 7\io. pltMiro-pedal connectives arc thicker 
than tluj ccreluo- pedal. The pedal f(angUa am produced into two thick 
ventral pedal coiih whicOi run to tlie jiosterior part of the foot. Close 
to its origin ea<-Ii iicdul cord gives ris3 to two uorv(?8, one on eith<?r side, 
and aiiotlier nerve arises on the outer side a little further on. Arising 
doTsally and towards the inside of each p<Hlal ganglion a thinner cord 
arises aiul runs parallel to its fellow. Kach of these dorsal cords gives 
off a niinilHsr of nerves hut do(iS not anastomose w-itli its fellow. From 
tlie outer, lateral surface of each ganglion arises a short nerve to the 
sides of the foot. Th<i pleuro-jXHlal cord close to its junction with the 
pedal ganglion, gives off laterally a short nerve. 



TxxT-no. 11 .—The statocyst and its nerve, e. g, cerebral ganglion ; pd. g. pedal gsog* 
lion; at. statocyst -with stotoUths; st. ». nerve of the atatooyrt. 

The statooysta are spherical and are situated in the upper part of the 
ventral surface of the pedal ganglion. The course of the nerve to 
statocyst has already been described. The statocyst is spherical being 
about 0*3 mm, in diamoter and is filled with numerous more or less 
oblong statoevsts, the sides of which are slightly convex. The nuinl>®^ 
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of statoliths varies in the family Melaniidae, as stated by Bouvier (8). 
In Melania tuhercuZato, M. costataanA M. anmrula according to Bouvier 
(8) the statocyst contains a single, round statolith. In M. asperata 
tho statoliths are said to be numorous and so is the case with Melanopsis, 
In Nttssopsis and Byihoceros also, the statocysts contain numerous 
statoliths. The statocyst in Pahdmm is surrounded by connective 
tissue. Immediately outside the epithelium of tho statocyst is a layer 
of muscle fibres. The epithelium consists of short cubical colls with 
large nuclei. Cilia could not be made out ; how ever, some of the cells ap- 
|)(‘an;d to have short processes. 

The structure of the eye is of the usual type and doL>s not call for any 
nunarks. The tentacles have already been describ(*d. 

Tlio general shape and position of the osphradium have been described 
already. The osphradium is placed over a nerve and ennsists of (i) 
sensory colls, (ii) gland colls and (iii) eiliattul cells. The sensory cells are 
(columnar and possess oval nuclei. The gland cells are of the usual type 
and found between the sensory cells. The ciUated cells are found towards 
the base of the osphradium on the lateral edgt^s. 

ft now remains to consider W’hethor the nervous 8yst<jm of Paludmus 
shows any relationslLip at all to that of tho African Mclaniidae described 
liy Moore (17). There is practically no resemblance to the archaic condi- 
tion seen in l^assopsis. As for Bythomos, Paludmus shows some 
ivsem bianco in the disposition of the cerebral ganglia, in the dialyncroiis 
condition and in the approximation of the left pleural and the sub- 
intestinal ganglia. But the pleuro-pedal and the oerobro-iwdal are 
sliorlor in Paludmus and th(! recurrent part of the buccal nerve passing 
to the buccal ganglion at the posterior end of the buccal mass is longer 
than in BijUiocem. 


The Reproductive system. 

The reproductive system of Paludmus is peculiar among the 
Mclaniidae and differs from what has l)een described in the other genera 
Melania, Bythoceros, Nassopsis and Faums. 

The animal is dioecious, but except for the slightly larger size of the 
liody-whorl in the female, there is nothing to mark tho sexes externally. 

The Male Reproductive The male ropi oductive system con- 

sists of the testis, the vas deferens, an enlargement of the vos deferens 
and the penis. 

The testis is of an orange colour and occupies the dorsal and right ^ 
lateral aspects of the first and second whorls of tho animal and overlies 
the digestive gland. Anteriorly it extends very nearly to tho posterior 
end of the stomach. It measures about 7 mm. in length and consists 
of tubular follicles. From these a few chief ducts arise and lead into the 
vas deferens which runs on the columellar side of the apical whorls. 

In its lower part which lies below' the stomach, tho duct becomes stouter 
and somewhat coiled. 

On reaching the mantle cavity, the vas deferens presents an enlarge- 
ment which may be termed the' seminal vesicle. It opens anteriorly 
hy a slit-like aperture which is bounded on one side by a flap extending 
myond the genital duct for about 2 mm.,fc., as far as the anal region 
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rm. 1 hv +ho flap is in continuation of the genital aperture 



Tbxt-fio. 12.— Mttlo roproduotlve ayBtora. e.gr. ciliated groove; fi. flap bounding 

ciliated groove ; w. c. mantle edge ; pc. penis ; re. rectum ; teg. tesu , 
V. d. vas doforena ; v. e. seminal veBiele, 


systems of the less specialised forms. The flap arises from the ventro- 
lateral edge of the enlargement of the vas deferons, or seminal vesicle. 
In the enlargement of the vas deferons two parts can be made out extei^ 
iially, an upper or postepor, triangular and comparatively tl^-walhd 
part measuring about 2 or 3 mm. and a lower thick walled portion about 
4 mm. in length. From the posterior part of this enlargement of the 
vas deferons a long and slondor tubular striictuio, the penis, ai^s, and 
after passing on it for some hmgth, runs forward in tho connective tissue 
of tho mantle and lies on the rectal .side of the genital duct. It tapers 
at its free end and measures about 4 to 5 mm. 

The cavity of this lower part of the vas deferens is rendered cresconti^^ 
in section owing to its wall being pushed in on one side. In the presence 
of this curious copulatorv organ Pahtd&mus differs from the other 
Melaniidao. Bouvicr (8) states that he did not observe a penis in the 
Melaniidae .studied by him, although Fischer had mentioned the presence 



1934.] R. V. Seshaiya : Anatomy of Paludomus tanschmka, 206 

of a penis at the back of the tentacles. In BytJmeros the male genital 
duct is enlarged, but not like that seen in Paludomus, and the penis is 
absent. In Nassopsis the genital duct is simple and shows no modi- 
lication in the mantle cavity. In the pos8o.s.sion of the penis besides the 
genital aperture, Paludotnus resembles Typhobias, but in the latter the 
penis is developed from the mantle and is muscular, according to Moore 






irsSiss? 




T-Fio, 13 , — Section of the male roprodwitivc system through the soinincl vesit h* 
and penis, e. t. connective tissue i cp|, sp|. outer and inner epithelium 
of the mantle ; gl. ep. glandular and ciliated epithelium of the seminnl 
vesicle ; pc. penis ; r. a. seminal vesicle. 

6. (i) ©upyrene spcrniM ; (ii) oligopyrono spcrmn. 
c. Section through the male roproiluctivp systenj in Ilu* region of ilu* 
groove and flop. r. gr. ciliated groove ; c. t. connective tissue ; 
fPii outer epithelium of the mantle ; epj. inner epithelium of the 
mantle ; fl. flap ; pe. penis. 
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Tho spoim aro of two kinds, oiipyrone and oligopyrene/ Tlie 
eupyrono sporms moasuro about 14 p exclusive of the tail which measures 
about 26 (i. The oligopyrono sperms measure about 20(ji and bear a 
tuft of cilia, about ten in number and mesasuring about 40|ji. The oligo- 
y)yreno, when (ixamined alive in fresh smear }>reparations, wriggle about. 

Th(» testis is covered by a single layer of <jubical epithelium similar to 
and continuous with tho gonerai body opitheliiun. The investing epi- 
thelium consists of cubical cells with large oval nuclei. Beneath 
the epithelium are muscle fibres running transversely and undernoatli 
them lies connective tissue with blood spaces. The tubules of the 
testis lie in this connective tissue by which they are separated from 
one another. The tubules have a thin investment of connective tissue 
and their w^alls are composed of a protoplasmic layer in which nuclei 
of the syierm mother cells or spermatocytes are found. The spermato- 
cytes develop into spermatogonia that project into the cavity of thi? 
tubule. 


Tho vas <h‘foreiis has an epithelium composed of cubical, ciliated 
colls, and is surrounded by muscle fibres. 

The swollen part of the vas deferens or seminal vesicle lying in tin* 
mantle cavity lias a tliick investment of connective tissue in common 
witJi that surrounding the pams. The cavity of this oulargement is 
narrow and, iw alrisady pointed out, crescentic in section. The walls 
are tliM-.k and covered on the outside by muscle fibres. In tramvm-se 
section the whole structure appears C-shaped and the narrow cavity is 
lined by ciliated and glandular epithelium. Owing to the presence «)f 
two kinds of colls, gland colls aTid (dilated cells, tho nuclei app<mr at two 
different levels. ITie (dilated cells are narrow and possess oval niicli'i 
which are rather distally placed, wbireas the gland cells have basall.v 
placed nuclei. The penis, in transveme section, a])pears elliptic in outliJie. 
Its cavity is merely a narrow continuation of that of the eiilargemont of 
the vas deferens, and its histological structunj is tho same. Tho groove 
also is lined by ciliated and glandular epithelium continuous with that 
of the seminal vesicle. Tho flap guarding the groove is lined on tluj 
sid(> facing the groove by glandular and ciliated epithelium continuou.s 
with that of the groove. The outer side is composed of epithelium 
continuous with that of the inner surface of the mantle. 


I he Fenmle Reproductive System,--^ female reproductive system 
consists of (i) the ovary (ii) the oviduct (iii) the uterus (iv) the vagina 
(V) the receptaculum semiiiis and (vi) as in the male, a flap guaiding 
on one side a ciliated furrow. 


The ovary oc,oupio8 a position corresponding to that of the testis in 
tke male. The colour of the ripe ovary is grey with interspersed 
>e owis i. oirciilar patches. The ovary is a racemose structure consisting 
of much bram^cd tubular follicles, from which small tubules arise and 

Tbl Inll« the oviduct . 

Inr ^ duct is stoiiter than the others and receiv(^s 

^ columellar side of the 

Stomach, and on entering the mantle cavity, 
enlarges into the thiek walled uterus. Tho oviduct a about 4 or 6 min. 
long and yellowish m colour. The lower part of the female genital duct 
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Ivijig iu the mantle cavity is peculiar. The uterus in its lower part turns 
up to tahe a sharp bend and after once more becoming doubled on itself 



TRXT-no. Ilonal and 6. vont^l views of the female reproductive system, c. gr, 

ciliated groove ; //. flap. ; m. e. mantle edge ; o. d. oviduct ; ov. 
ovKty ; re. rectum ; r . «. reoeptacalum seminis ; r. a.o. opening of the 
receptaoulum seminis; tif. ntorus; vaff. vagina; mg. o. vaginal 
opening. 

passes into the vagina. The vagina is oval in outline. Ljjdng in the same 
plane m the uterus and vagina, there is a roughly triangular thin walled 
which appears to be a receptaculum seminis and not a brood pouch. 
Ahc internal structure and the absence of any traces of embryos in the 
numerous specimens examined by me lead mo to consider this sac a 
^eptaculum seminis. The receptaoulum seminis and the vagina open 
jute a kind of furrow guarded by a flap extending, as in the male, for a 
length of about 2 mm. iu front of the vagina. The flap extends from 



208 


MimnU of the Imlian Mvscum. [ VoL. XXXVI, 

the surface of the vagina and is eontinnoiis with the spermatheca also. 
The uterus is about 5 or fi nun. in length and has thick glandular walls. 
The walls of the vagina and the uterus develop a creamy-whito colour 
in mature specimens, which is seen conspicuously on the outer surface 
of the mantle. 

The ovary is cov(.‘red by a tliin epithelium which is a continuation of 
the general body epithelium and underneath tliis tlioro is connective 
tissue. Tluj follicles wliich arc roughly oval in section consist of a thin 
gonninal epithelium from which ova in different stages of growth pro- 
ject into the cavity of the follicle. The ri])c oogonia arc found filled with 
yolk. The oviduct is lined by columnar ciliated cells. The cavity of 
the uterus also is lined by columnar (‘.iliatod cells. The thickness of the 
uterine wall in the uppiu* part is composed of ulunguto saccular gland 
masses composed of groups of colls with ill didincd coil-limits and round 
nuclei. These glands open bctwee.n the epithelial cells into the cavity 
of the uterus. Tii the lower part of the uterus and the vagina, the walls, 
as alwjady stated, have a <ucamy white lioloiir, and the histological 
structure, tliough njally tlui same, as that of the uj)por part of the uterus 
presents often a diff(irent a[)]»oarance. The cavity is roughlj' U-shaped. 
One limb of the U-shapod cavity develops in its waUs, on either side, 
glandular tissue similar to that seen in tln^ iippf;r part of the uterus, 
but deep staining and with etdl details obliterat(5d. The gland masses 
open by narrow necks between the. ciliated cells. Each gland mass 
consists of gland cells arranged round a c<‘ntral himen and appearing 
like saccular glands op<ming into the uterine cavity between the epithelial 



Tot-iio. 16.-0. Tlw gland-massep of tlje vaginol wall. ci. ep. oiliaiod epithelium ; 
gt. m. gland mass. 

b. Section through the mcoptaculum sominis. ep. epithelium ; mu«. 
mueclv. 


cells. The other limb of the cavity' is usually not invested with glan d"*'"' 
tissue. This condition is similar to what I described in Mysormi^ The 
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The receptaculum seminis, has a characteristic appearance in section. 
It has an investment of muscle fibres and its epithelium is thrown into 
linger shaped processes and is composed of columnar, glandular and 
(uliatcd cells, with basally placed nuclei, and with cytoplasm staining 
light i)iuk with eosin. The ciliated colls seem to becom*} transfonncd 
in” 0 the gland cells by the loss of the cilia. A brood pouch, as descrilr ’d 
for Malania, is not found in Paludomus. I examined a very largi> number 
of specimens in the different seasons of the year and no trace of 
‘vivipary’ could be found. The species seems to be oviparous as 
hamai^n (25) has recorded. 

The above account of Paludomus will show that its rcprodiictiv*) 
system is uidike that of any other genus in the Melaniidae, so far as is 
known to us. Paludomus has to be considered as a specialised form. 
The open groove present in the less specialised forms like Melania i pis- 
copalis as described by Moore (Ifi) is iiulieattnl in Pahuhmus by the 
very short furrow, guarded by a flap extending aiiterioi’ly for a distance 
of 2 mm. from the genital aperture. 


Sumwafy and Conclusion. 

1. The complete anatomy of Paludomus tanschaurica is descjibed. 

2. Tlie foot possesses a wmll developed pedal gland. 

3. The structure of the mantle and the mantle proct^sscs is described. 

4. The mantle processes, which are present, do not have tho same 
fuiKstiou as those in the Viviparidae. No function is definitely assigned 
to them, but tho presence of the sinuses w^ould show that they may 
subserve as accessory respiratory organs. 

5. The shell secreting region of tho mantle differs from that of the 
Viviparidae in one respect. The shell gland does not open on a supra- 
marginal ridge but into the supramarginal groove which is found fairly 
well developed only in young animals. 

6. The mantle floor shows a low ridge on the right side bounding a 
shallow groove and running from the apex of the mantle cavity to the 
right tentacle. Tho epithelium over the efferent ctenidial vessed is 
I^culiar in being high and composed of well developed gland cells and 
ciliated cells. The ridge and this epithelium may be useful in directing 
the currents of water. 

7. The buccal cartilages are connected dorsally by a broad trans- 
verst band of muscle. 

8. Tho radula resembles in the nature of its marginals that of 
Mekmoides tuberculaki. 

salivary glands are fairly long, coiled, simple tubular struc- 

ture»>. 

10. The digestive ^and shows two types of cells, the gland cells and 
the fennent ceUs, according to their staining reaction. The ferment 
cells undergo division in the tubules, and in some specimens, especially 
in those infected with parasites, all the cells of the digestive diverticula 
ate untfonidy made of ferment cells. It is quite probable that, as in 
Lamellibianohs, the ferment cells represent a stage in the development 
of the g}and cells. 
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11. The pallial circulation in the anterior part of the mantle m 
interesting in the presence of a ciroumpallial vessel receiving a ramifica- 
tion of vessels in front of, as well as behind it, and communicating on the 
left side with the efferent ctenidial vessel. 

12. The renal organ is a simple sac-like organ with its cavity tra- 
versed by transverse septa. 

13. The nervous system resembles in general that of Melania in 
being dialyneurous, in the approximation of the sub-intestmal ganglion 
to the left pleural and in the nature of the buccal nerves. 

The general tendency in Paludomus is towards greater concentra- 
tion. The statocyst contains numerous statoliths unlike the statocysts 
of Melania tyberculata, M. amarula, which, according to Bouvier (8) 
have a single statolith. 

14. The reproductive system dews not resemble that of any otlior 
Melaniid doacribejd so far. The male reproductive system is interesting 
in having (a) an enlargement or seminal vesicle in the mantle cavity, 
(b) a slit-like aperture and (c) a flagellum-like penis. The sperms are 
of two types, oupyreno and oligopyrene. The female reproductive 
system possesses a uterus and vagina with glandular walls and a recepta- 
culum ssminis. There is no brood pouch as in Melanoides, In both 
sexes there is a short furrow of about 2 mm. guarded by a flap leading 
from the genital aperture to the mantle edge. This is the vestigial fonn 
of the ciliated groove found in the less specialised types of reproductive^ 
system. 

15. The animals withstand dessication in the laboratory for over two 
months. 

This account of Paludmnm tanschaurica will show that its resem- 
blancefi arc to Melania especially forms like Melanoides tuberculata 
and MeUinia amaruh. The resemblances are chiefly with reference 
to the nervous s}'stom. With regard to the reproductive system 
PaMomns stands by itself and show.s features of specialisation in both 
sexes in the development of accessory structures. 

In contlusion I have to express my best thanks to Dr. Baini Prashad 
for encouragement and the interest he has taken in the progress of my 
work. 
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3. SUR UN COP^PODE PARASITE DE Trockis nUoticus. 

Par Theodore Monod, Docteur es-seieiices, Museum National d'Histoin 
Nalurelle, Paris. 

Panaietit incamerata Stebbing 1900. 

lyOO, Pavnietis ivcawa^aln, Slebbivtj, Willey'jt Zoohigical V. pn. 

(j07, pi, Isx, ii(f. P2. 

PanaitliH iHcahurata, Monod ct Dollfus, Ahm. Puruvih'L X, i*. 157, lie. 

17 A. 

Localile.—'S S, 21$. dans la cavite bucr-ale et ro(‘soi»hag« d’liii gas- 
teropode, Trochus nibiicus Linne, a Port Blair, llt*s Aiidamaiis, iStiptcm* 
bii! 1932- Mars 1933. Cos siwciineiis m’ont ete ires obligoamnuait 
coiiiniiiniques par Mr. Robert Gurney, auquel ils avaieiit ete onvoyes 
pyi l<i Dr. Baini Prashad, de ITndian Museum. Je reiiuueie vivenieiit 
iir. Kobert Gurney de m’avoir ainsi peiniis Telude d’uiie espeeo inteies- 
santo et nial connue ainsi qiie le Dr. Baini Prashad pour riiospitalite 
(pi'il a bien voulu accorder a cette note dans les Riwrds of the Indian 
Mvsvum.^ 

Habitat. — L’uniquo exemplaire ($) dont avait dispose Stebbing 
provi?uait de la Cavite pall6alc d’un gasteropde ind^-terminc de Panaieti, 
An^lupel de la Louisiade. La red4couverte de respcce aux lies Anda- 
mans perniet de donner une deuxi^me localite et de pr4ciser Tidentitd 
de riiote, ou peut-fitre de Pun des hdtes soulcment. 

Jbnuirques sur h genre Pamietis—%\\T la foi des documents publics, 
tics sonmiaires puisquo les piece.s buccales do Panaietis ms sont pratiquc- 
m<jut ni d^critcs ni figurees par Stebbing, nous avions, R. Ph. Dollfus 
ot nioi, avoue rdcemment “ rimprossion ” (1932, p. 15G) qu(5 Panaietis 
Stebbing 1900 et Conchocheres G. 0. Sars 191S dtaient syiiommos. 
L’examen des specimens andamans de Panaietis incamerata iniinne notre 
supposition et nous oblige a restituer le genre PanaietiSf dont la $ poite 
des maxillipedes d^veloppes, a la famille des Licliomolgidati, tandis 
que Conchocheres y k $ sans maxillipedes, demeiire dans la famille des 
Olausiidae.® 

' Tlie second Note of this Series was published in Jiec. Iwt. Muv., XXXVl, pp. 1—4 
{iy;j4). 

“ lu specimens (14 $, 1 ont itc retoorii^s i rjndiaii Museum, 1^ a etc depusce 
ttu Hritish Museum (Nat. Hist.), 1 ? che* Mr. Robert Gurney ct 7 exemplaires (5 V, i!d) 
tail iHc conserves k Fs^ris. 

* Cette famille, tris mal dofinie, n’est peut-etro pas une groupo nature!. Si 1 ateence 
oc luaxillipide chez la $ n’est qu’ un caraetdre gen6rique, et si Alykulu peut vraunent 
troiivCT place, comme le veut Wilson (11»32, p. 34«)» tlans Liehomolgidae, il n est las 
luyiaiiiemblahle que Clavgia ct Conchochtrtg no puissent au jour en fairc autani et qu il 
uMllc — le jour oil ces genres seront mieiiz connus considiTcr 7 ocoehtres Pelseneer, et menie 
^iruHtjylophvra Pelseneer et IwhnirtUa I’elbeneer comme des Liehomolgidae, vaste 
groupe sans doute infiniment plus polymorphe et plus dillicile k flitinir qu on lie la eiu 
J'lwin’ k present, alors qu’on n’avait affaire qu’aux genres typiqiies. plus i.u moms 
cvtilopoides. J’ajoute que le rapprochement de Covchtchtm et de Mytihcola-Jnchicvla 
(Monod et Dollfus, 1932, p. 104) ne sauiait Otre que provisoire et ne survivrait pas, bien 
t'ntendn, & une absorption des Clausiidae («e»i«« G. 0. Sars) par les Liehomolgidae. 

[ 213 ] 0 
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Stebbing avait, a ties juste titro (1900, p. 666) reconnu que son genre 
Pamietis etait voisiu iPAnthessius DeJIa Valle et do Parawthessius Claus. 

Remurques siir Panaictis incarnerata.—La diagnose oiiginale et les 
liguros qui raccompagiient <5taiit incompletes, purfois erronees, et ne 
coucjoniaiit d’ailleiirs qu’un des sexes, il ni’a somb]6 utile de donueir quel- 
qiies dessiiis precis et uiio description sonimairo de Tespece. 

, : 7 a 9 ($) millimcitres. Corps alloiigd, etroit, vonniforme 

legereinent dilate dans la region efiphalique, environ 5 fois plus long que 
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largo (largour maxima au bOrd poateriour do c4phalon). C4plialon tr4a 
court (onv. 9 fois daua la lougour totalo), iiotabloment plus largo quo 
long, largomont arroudi au bord frontal, a bord lat4raux oonvoxos, 
l>oi'Ji poaterieur subdroit. Thorax (ouv. 3 j dans la long, tot.) ^ 5 somites 
peiligeres libres, do largoura d^croissautes do 1 a IV, a bords latcraux 
legereineut ot regulieroHiont convexos ; V avoo une .saillio latdrale mar- 
quee (insertion do la 5‘ patte). Abdoinon long (3/5® dc Li long, tot. environ), 
tres otroit, 5-articul6 dans los 2 sexes ; somites II-V a bords reotiligiios, 
seiisiblemotit parallSlos, saut au V ou Ics bords lateraux convergent un 
poll rostro-caudalemeiit ; segment genital 9 tres court, avee des lobes 






divisi 

maxilUpMes. 
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latdraiix h^mispL&iqncs ‘ trts saillants, le*m6me segment proportion- 
oellemcnt plus long dies Ic (J, a bonis lat^rsuz simplement convexes 
evec 2 s^tul™ aux angles c8iido-kt6ranx, branches fnrcales lonjniea 
(®v. 1/6 do la long, tot.) simples, digitiformes, 6-7 fois pins longues 
qne larges, termmto eu pointe obtuse portent 4 sfitules. >1/ . 
tennuks normales, 7-articul&s, s^tigeres. Antennes 3-articnlfes* trapuea 
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ptfheusilcs ; y- article portant 3 tote petitee tetules internes, une tote 
puissante gi^o et, exttewui'cment a celle-ci, 3 gtifies beaucoup plus 
g,vles ^fondtenent biloM, 4 lobee entiers et inZes 

Jhiiilime bifide, «tant temunte par une lame pcctinte effilte et up 
llagelle aceessoire, paraissant inerme et aussi long qne la lame principale • 
quclqu™ dentooides plus fo^ 4 la base de la partie r4guMiement pec- 
tinee ue celle-ci. Maxtllule trap&oidale, portant U s^tiiles (14-2) 
ShixiUc terminte paruu processus robusto portant 6-7 lotUw 6pines’ 
MojalUpede apparemment 2-articuli! et inerme (chez la $, S-articuU' 
ct iirtiiensilo, avec uu long dactyle lalcilotme portent 2 s4tules 4 la llase 
chez IccJ). ’ 

Pafks 1-lV a 2 ramea 3.articul6es ; ohetotaxie (les epinos 

sent (Ics epinoa a frange ot lea soies sont glabres) ; 1, exopodite : art. 1, 

I epijie ext., art. 2, 1 6pineext., art. 3, 4 epinca ext. 4-3 soiec apicalea ; 
eiidopodite : art. 1, ineime, art. 2, inerme, art. 3, 2 4pines ext. 4- 3 soies 
apicales. 11, exopodite : art. 1, 1 4pine ext., art. 2, 1 6pme ext., art. 
3, 4 epincs ext. 4- 3 soies apicales ; endopodite : art. 1, inerme, art. 2, 
inerme, art. 3, 3 Opines ext. 2 soies apicales. Ill, exopodite : art! 1, 
1 (*|unb ext., ai’t. 2, 1 epiue ext., art. 3, 4 epines ext. -f 2 soies apicales. 
IV, exopodite : art. 1, 1 epines ext., ai*t. 2, 1 6piiie ext., art. 3, 4 Opines 
exl. •) soies apicales ; endopodite : art. 1, inerme, art. 2, inerme, art. 3, 

1 epines ext. 1 soie apicalo. Les seuls differences eiilre. le ^ et la ^ 
conoej'iieJit les pattes 1 et 11 qui ont, chez le (J, 3 protuberances conupieb 
.sup])leinentaires au bord externe de I’endopodite (1 al’ article 2, 2 a article 
3). Palle ihomiqm^ V gi-ele, cylindroide, 4troite, env. ()-7 fois plus 
longue quo largo, l^|;erement arqu4t*, et enti&roment glabre, a 1 excjcption 
do 1 apex, muni de 2 spinules et d'uno s^tule. SatH ovigeres, en cordons 



^ j Stebbing. A. (J 5* suniite thonciqiie, Bcgmciit genital et 

- somite abdominal; A J » fc 8 


L* ** *JiultiB4ri6s, plus ou raoins longs, pouvant atteindre pres- 
^ ^remit6 caudale mais ne semblant jamais la d^passer. 

* mUmm iinkrm : rficoptacle seminal ovalaire ou globuleux, allonge 
ansversalement, ne d4passant pas, ou a jieine, en avant, la limite dn 


p 
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se^ent genital ; ovaire ciJphaJique, paraissant entitlement double • 
oviductes ptnttrant paifois dans la base des pattes. ’ 
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first RECX)RD of the CHALCID genus COMPERIELLA 
HOWARD FROM INDIA WITH A DESCRIPTION OF A NEW 
SPECIES. 

By T. V. Ramakwshna Ayyar, B.A., PLD., Madras AgricuUmil 
Department, Coimbatore. 

The genus ComperieiUa was established by L. 0. Howard (3) in 1906 
to include an extremely interesting Ohalcid wasp collected by the famous 
parasite hunter George Compere from China, with C. bifmiata as the 
type-species. Since then three more species of this genus have been 
described : C. pia from Australia by Girault in 1915, C. cempterocera 
by Morcet from Spain in 1921 and C. unifasmta by Ishi from Japan 
in 1925. The genus has not been recorded from India so far. A couple 
of years ago, while engaged in bionomic and systematic studies on South 
Indian scale-insects and their parasites, the author came across a wasp 
bred from a diaspine scale-insect which on examination was provision- 
ally regardtxl as a Comperklla. For want of time and siifRcicnt material 
at the time further examination of the insect w'as left in abeyance though 
a record of it was included in the author’s bulletin (1) on Coccidae in 
1931). Recently the study was taken up on further material becoming 
available and on comparison with the description of the three previously 
recorded forms the Indian ^fonu was found to belong to a new species ; 
this was confirmed by an authority on the group, Mj‘. H. Compere of 
California, who recently visited Coimbatore. The species is described 
below under the name C. indica, sp. nov. 

Comperiella indica, sp. nov. 

Female (text-fig. a) length from head to tip of abdomen 1-034 
mm. ; including the wing which extends behind body 1*43 nmi. General 



Cmpewlila tndfca sp. nov. 

0. Complete insect, fonele, seen from above. 
6. Antenna of female. 
e. Antenna of male. 

( 2W ] 
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colour light to dark brown. Eyes dark; funicular joints of ant^ 
Slrsolateral region of base of abdomen deep brown. In certon 
fehts the Irontovei^x between the eyes shows a shining «>lout 

!dth a narrow, long brown streak over the ocellwn^ion he 

median region of the pronotum shows a simito shining P»t^^ 
mesoscutira is irteent with a greenish rnetamo oolonr. Ocelli with 
some reddish pigment. Legs-iii the two front P^rs of legs, femora, 
extreme basal region and the narrow margins of tibiae concolorous 
with bodv, greater portion of tibiae, spur and all taraal joints except 
last of a whitish yellow colour. Femora and tibiae of hind legs and l^t 
tarsal joint uniform deep dark brown; only basal tars^joints whitish 
yellow Wings hyaline. There is only one conspicuous brownish fascia 
in the’fore-wings arising near the middle of the wing and extending 
to the wing apex ; there is a slight indication of a rudimentary lower 
fascia just at the base of upper divided by a narrow indistinct hyaline 
region. Head broader than long. Kyes large, ocelli forming an acute- 
angled triangle; surface of ocellar region beautifully polygonal. 
tennac well developed. In most other features this species resembles 


the gcno-type C. bifasciaUi, H. 

Male - smaller than female, a little less than 1 mm. long. Ihc 
antennae of male (text-lig. c) are quite different in structure from 
those of the female (text-fig. 6) ; the funicular joints are long and 
fringed with long curved hairs. Abdomen short, smaller than thorax. 
Wings without any brownish fascia as in female. 

Described from half a dozen females and from males bred as para- 
sites from the tamarind scale Asjndiotus tamarindi G. on the Coim- 
batore farm. This scale is often a serious pest of tamarind— the foliage 
and occasionally the fruits being completely covered with colonies of 
this scale and Aspidiotus wicntalis N. 

Type $ in the collections of the Zoological Survey of India (Indian 
Museum), Calcutta, No. 869/H 3. 

The main differences between this Indian species and the previously 
recorded forms are shown in the following key as a supplement to the 


table published by Compere (2) 


1. Forc-witiga of female with two diveigent brownish 

fasciae. 

tf. Colour dark bluish black . . . , C, bifMciotd Howard. 

b. Colour blue 0, cera^^ocara Meroet. 

c. Colour dark brownish to metallic green . C, pia Girault. 

2. Fore-wings of female with two paraliel brownish 

fasciae C. vnifiucUOa Ishi. 

3. Fore-wi^s of female with only one brownish 

fascia } colour light to dark brown . . . 0. indiea, sp. nov. 

The striking difference between these species is to be found in the 
infuscation of the fore-wing. 

All the known species are natives of the Eastern Hemisphere and 
the majority are from the Oriental region. It is not unlikely that furtlier 
studies may lead to the discovery of other species in this region. 

As a beneficial insect C. bi/asciaia H. was transported from Japan 
and China into California in 1922 as biological control against citrus* 
scales of the genus Chrysmphedus, 
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1. AyyBT, T. Y. BamBkiidiBa.— A contribution to our knowledge of 

S. Indian Coooidae. Bulletin No. 197, Pusa, 1929. 

2. Compete, H.— New Coodd inhabiting parasites. California Vniver- 

tiy Snl. Publmtion, iy(2), 1926. 

3. Howard, L. 0.— An interesting new genus aud species of EncTrtidae. 

Entoadegied Nm, 1906. 




SEVEN NEW SPECIES OF INDIAN BETHYLIDAE (HYMENOPTERA). 

liy 0. F. W. Muesbbeck, Bureau of Entonwlogy, United Stated DejHirt- 
ment of AgricuUure. 

lle(!ently the Bureau of Entomology of tlie United States Deparl- 
luent o( Agriculture received for identification a small number of Indian 
Bflhylidac from Dr. T. V. Ramakrishna Ayyar, Oovermnent Ento- 
mologist at Coimbatore, Imlia. Several undescribed species were in- 
cluded, and since Dr. Ayyar has requested names for use in economi<? 
studies, descriptions of the new species have been prepared and are 
given below. The types are deposited in the United States National 
Museum, while the paratypes, where available are in the Indian Museum, 
Calcutta. 

Tlie drawings of the two text-figures W'ere 2 )repared by Miss 
Eleanor A. Carlin of the Bureau of Entomology, United States Depart- 
iiu'jit (»f Agriculture. 

Prittobethylui indicus, sp. nov. 

(Fig. 1). 

Apparently Very similar to serricoUis (Westwood), an African specicis, 
but dilfering in having only the anterior half of the pronotai margin 
.scalloped, and in the more nearly hyaline wings. From seniiserratun 
Ki(!iler, another African species, which the new species resembles in 
the character of the pronotai margin, it may be distinguished by the 
head being broadly cmarginato behind, by the situation of the lateral 
ocelli at the posterior margin of the head, by the shorter mandibles, 
ujkI by the sliorter mesoseutum. 

Length 5*5 mm. Head flattened, at least as broad as 
long, the posterior margin broadly excavated, the posterior lateral 
singles with three blunt closely-placed teeth ; malai’ space wanting ; 
distance from eye to posterior margin of head more than half the eye 
length ; mandible about as long as eye, the outer margin weakly scalloped ; 
C'lypeus very small and partly concealed by the ba.ses of antennae ; 
ilorsal surface of head very delicately and minutely rctmulate, with a 
lew large punctures and long, erect, scattered hairs anteriorly ; ventral 
surface also with long erect hairs ; ocellocular line at least one and one 
half times aa long as postocellar liiie ; occiput with abundant long hahs ; 
antennae 13-segmentcd, a little longer than head ; scape large, flattened, 
with conspicuous spines on its dorsal surface, especiall)- along the margin ; 
I'ciuccl longer than broad, at least as long as Bccond segment of flagellum, 
a little emargiuute above ; first segment of flagellum the shortest, not 
as long as broad ; the following subequal, about as long as broad, exce 2 )t 
the apical segment, which is a little longer than broad. 

Thorax strongly depressed, in the region of tegulae about as broad 
as head, with numerous long erect hairs on the pleura and sternum ; 
pronotum very large, at least as long as broad, its anterior margin, and 
[ 223 ] B 
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the lateral margins half way to the tegulae, conspicuously elevated 
and scalloped, its dorsal surface minutely reticulate Uke the head, with 



Kto. I . Komalti of PriniobcUiylits ittfiiciis, sp. nov. 


SIX or eight large soattered ijunctuna on anterior half; mesoacutum 
not more than oue-thiid as long us jirouotiuu, also minutely reticulate, 
and with four shallow longitudinal furrows, the median pair posteriorly 
broadening and deepenmg luto elongate foveae which attain posterior 
miwgin of mesosimtum ; soutellum gently convex, sculptured lilce pro- 
notum, and mth two widely aeparateil circular foveae at base ; dorsal 
lace of propodeum cariuately margined on sides and behind, with three 
ongitudmal carmae medially, the median one complete, the other 
two not ([uite attaimiig posterior maigin, the area between them crossed 

are intersected by an irregular 

marmns of nr* earinae ; area between lateral carinae and lateral 

reTnrl^^r’^“T "7 ‘r>«wvcrsely aciculate ; posterior 

f^e of propodeum abruptly declivous, with a complete median carina, 

fon^HinV lietapleurum closch- 

loi^itudmally aciculate ; anterior coxae at least as 1^ as posterior 

middle nair sbnrto ee***ered hairs, anterior pair longest, 

^ two-thirds as broad as 1(Z ; A 

W X .eovered with strong spines on outer side ; r«i*Tt«c tibia 
with a few similar spines toward a,,ex; anterior tous^wSTshort, 
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segments broadening apically and two or three basal segments armed 
with well developed spines be^th ; middle and posterior tarsi slender, 
wirli aeveral long spines at the apex of each segment ; anterior wing 
with a very short fringe on outer margiji ; basal half of wing almost 
ciuirely glabrous, apical half closely hairy; median and submedian cells 
iiluscd ; stigma slightly longer than broad ; radius strongly curved near 
a little longer than basal vein. 

Abdomen shorter than thorax, at its widest point slightly broader 
tliiiii thorax, surface mostly minutely reticulate or lirieolatc ; sei^ond 
tergitc Iprger tlian any of the followifig. 

Black : mandibles, palpi, dypeus, and antemiae ferruginous ; togulae 
bruwuish yellow ; wings subhyalinc ; legs brownish red ; coxae more 
ur Jess piceous to blackish ; the apical two or three abdominal segments 
reddish. 

Ohaughat, Malabar ; India. 

Type.- U. S. N. M. No. 50137 ; Paraiype No. ^3 in the collection 
of tlie Zoological Survey of India (Indian Museum), (Jalciilta. 

Described from two females collected May 29 and May 31, 1931, 
lespectivoly, the latter the type. 


Perisierola nephantidii, sp. nov. 

Tills species resembles einiyrala llohwer but differs in the relative!}' 
sliorter and broader first discoidal cell, in having the doi'sal face of 
propodeum weakly margined posteriorly toward the sides, in the coarser 
sciilptui’e of the propodeum and metapleurum, the relatively broader 
head, and the somewhat paler legs. 

/Vflwfle.— Length about 3 mm. Head not distinctly longer than 
broad, its dorsal surface finely coriaceous with numerous small but 
ilistimjt, well-separated punctures ; clypeus with a prominent median 
longitudinal carina which extends caudad to a point about one-third 
the distance from antennae to median ocellus ; eyes broad, narrow’ed 
posteriorly, hardly one and one half times as long as broad and shorter 
than distance betw'cen them ; ocellocular line at least one and one lia 
times as long as postocellar line ; distance from eye to posterior nmrgin 
oI head about half the eye length ; antennae about as long as head, 
scape nearly twice as long as broad, somewhat flattened , remain tr 
of antenna much more slender than scape; pedicel about ^8 ““ 
broad, subequal to basal segments of flagellum; none 0 age 
segments except the last distinctly longer than broad. 

Thorax slightly narrower than head ; pronotum at cm 
one hall times as long as mososoutum, finely eonaeeous wdh s^e 
scattered very weak punctures ; mcsoscutum mote thim twice 
“ long, with distinct, though delicate, Uteral 
nnd sculptured like pronotum except that the punctutM ate as d^ 
those of the bead ; disc of so^tellum rather flat, '[“f “ 

“““t long, separated from mesosoutum by a fine groov®d 1^®; ^™ 
delicately reticulate with a few scattered disti^ ^ !n^eum 
^ oblique fovea on each side at the base ; dots^ narrow mooth 
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aud polished strip down the middle; the delicate apical transverse 
Carina broadly obliterated medially; posterior face of propodemn 
strongly declivous, flat, shallowly raticulatc ; mesopleurum delicately 
minutely reticulate ; luetapleurum very finely, longitudinally wrinkled 
and opaque ; stigma longer than broad, broadening toward apex, much 
larg(jr than prostigma ; basal vein broken distinctly above middle. 

Abdomen about as long as thorax and at least as broad, narrowed 
rather abruptly at base and gradually toward apex, entirely smooth 
and shimng. 

Black; raaiidililes black; antennae entirely browiiisK yellow; 
wings hyaline ; stigma and prostignia brown ; veins yellowish ; anterior 
coxae and femora }>ioeous, the lattc'r paler at apices, middle and posterior 
coxae more or less piceoiis, their femora pale ])rown ; all tibiae and 
tarsi brownish yellow. 

il/rt/c.- Kssentially like the female, except that the mandibles are 
yellow. 

Type locality.— Coimbatore, India. 

Type..- S. N. M. No. 50138, Taratype No. in the collection 
of the Zoological Survey of India (Indian MiiSciim), Calcutta. 

i/os/.- The Xyloryctid jnoth Nephnntis serinopa. 

Described from ten females and one male. The allotype and three 
paratypes are from the type locality ; three paratypes are from Salem ; 
one is from Dliarmapuri ; one from Tiru])atur, and one from Calicut. 

Apparently this is the species tlie life lustury and liabits of which 
have been discussed by llaniachamlra liao and Cherian^ under the name 
Parasierola sp. 


Perisierola mellipes, s]>. nov. 

This species also closely resembles emigrata BoJiwer but may be 
distinguished readily by its entirely yellow legs and mandibles, elongate 
eyes, ami tin? jjresence of a well-developed transverse carina definiiig 
posterior margin of dorsal face of propodcum. 

Fean/ /c.— Length 2-2 mm. Head lianlly longer than broad ; clypeus 
some what, compressed and produced anteriorly, its median keel extend- 
ing bac.k a sliort distance beyond antennae ; surface of head hnely 
coriaceous, with scattered distinct punctures ; eyes twice as long as 
broad, about as lojig as distance between tliein and narrowing somewhiit 
anteriorly ; posterior margin of head carinate ; distance from eyes to 
posterior margin of head less than half the eyo length ; antennae as 
long as head ; scape slightly compressed, hardly twice as long as broad 
and only a little broader than flagellum ; pedicel subequal to basal 
flagellar segments and about as long as broad. 

Thorax hardly narrower than head ; pronotum and mesonotum 
delicately coriaceous ; mcsoscutum on posterior half and scutellum 
with a few scattered punctures ; lateral grooves of mesosoutum distinct ; 
scutellum not broader at base than long ; dorsal face of propodeuin 
ve^ finely closely punctate except for a slightly elevated polished 
strip down the middle ; posterior face of propodeum strongly declivous, 

‘ 3'eor £wk, Madrat Jhpt. Agrie., pp. 11-22 (1»27). 
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reticulate ; mesopleurum indistinctly reticulate, shining; metapleurum 
closely very shallowly punctate ; stigma longer than brotul, broadening 
toward apex, much larger than prostigma ; basal vein broken at about 
mi<l‘lle ; median and submediaii cells gLabrous toward apex ; radius 
not much more than twice as long as stigma, very slightly curved ; pos- 
terior femur two and one half times as long as broad. 

Abdomen about as long as thorax, narrowing strongly fiofu middle 
to apex, smooth and shining except for a little faint leticidaiion at 
bases of second, third, and fourth tcrgitcs. 

Blackt) mandibles, antennae, and all legs entiiely, hou(\y yellow ; 
wings hyaline ; stigma and prostigma brown, 

Typa /oc«%.— -Coimbatore, India. 

Type.- V. S. N. M, No. 60139, Paratype No. in the cfollcction 
of tlie Zoological Survey of India (Indian Museum), Calcutta. 

Two feimile specimens bred from an unknown host on ‘ wnrgosa * 
Man h 15, 1932. 


Key to the Iiido- Australian species of Pmsimla. 


1. WJn^iffl (liHtinclly infumatod; not 

loii|;or ami hardly broador than jiimtiKina; 
radius sharply angled near ajiox ; propodeuni 
delicately reticulate medially .... 
Wings hyaline; pterostigma nuioh longer and 
hniader than ])roHtignia; radius not shjwply 
angled; propodoum polished medially . 

2. Dorsal face of propodeum margined at apex by a 

distinct complete transverse carinn, and do- 
vated kcel-liko down the middle ; eyes twice 
as long as their greatest breadth ; mainllhlos, 
ami the legs entirely, yisllow; basal vein 
broken at about the muidio . . . • 

Dorsal face of propodoum not margined at apex 
or the carinn only weakly dovelopccl tewanl 
the sides, and the median longitudinal line not 
elevated keel-liko; eyes clolimtely less than 
twice as long as broad; mandibles usually 
black, sometimes yellow in male ; legs usually 
more or less piceous or blackish 

3. Basal vein broken at or above upper third ; first 

discoidal cell twipe as long as broad; median 
polished area of prnpmleum extending upon 
the posterior face; metapleurum delicately 
reticulate and shining ; all femora completely 
blackish ; mandibles Sack in both sexes . . 

Basal vdn broken definitely b<>low upper third; 
first discoidal cell not twice as long as broad ; 
median polished area of proixaleum not ex- 
tending upon posterior face ; apices of anterior 
femora and the middle and paderior femora 
yellowish brown; mandibles yellow in male 


1. aiujiiluki Muoscbcck. 


2. inellipcf, ap. uov. 


2. emi(jniht llobwcr. 


4. nf-pbanlidiitj sp. iiov. 


2 . 


3. 


Pantierola quadrifoveaUi bov. 

(Fig- 2)- . , 

Apparently distinguishable from all describwl speoies of this genus 
i’.v the presence of four foveae at base of sciitcllum anti by the uimsna ) 
small discoidal cell. , , . 

>Vwfe._.Length 4-6 mm. Head large, as broad 
*>iirface strongly coriaceous and opaque, with uumcrous sha o , 
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separated, umbilicate punctures; clypciis triangularly produced botL 
anteriorly and posteriorly, a little compressed and with a prominent 
median longitudinal carina which extends caudad nearly to a jjobit 
opposit(i the mid<lle of the eyes ; eyes ininsh shorter than the distaurc 
between them ainl hardly twice as long as the distance from eyes to 
posterior TUMTgin of head ; lateral ocelli removed by about the diameter 
of one of them from posterior margin of head ; postocellar line only 
slightly longer than <liamoter of an ocellus and about one-thirtl the 
occllooular line ; antcimae slightly longer than head ; scape cylindrical, 
weakly curved, more than twice as long as thick ; pedicel a little less 
than lialf as long as scape, much longer than thick and about as long 
as first segment of flagellum; basal four flagellar segments slightly 
longer tluui the others, but all segments distinctly longer than thick. 

'rhorax much narrower than head ; pronotum a little longer than 
mesoscutiim, finely coriaceous and opaque with scattered long erect 
hairs ; mesoscutum twice as broad as long, sculptured like pronotum 
and with lateral longitudinal grooved lines ; the transverse imprcssioji 



Fio. 2, Thorax of PiWMwnAa quadr^ovetUa, ep. nov. 

across base of scutellmn divided into four well-marked foveae; disc 
of scaitellum a little more finely coriaceous than mesoscutum ; dorsal 
face of propoileum more than half as long as broad, with a very promi- 
nent, (jomplcte, median longitudinal carina, and on each side, midway 
between this (.^ariiia and the lateral margin, a very weak longitudinal 
raised lino curving slightly inward toward apex and merely representing 
the outer margin of a shallowly impressed and weakly rugose area ; 
surface between this area and lateral margin finely transversely striate 
or liiieolate ; posterior face of propodeum separated from dorsal face 
by a complete w'cll-developed carina, and very delicately reticulate; 
stigma much longer than broad, trmicate at apex ; prostigma very small ; 
radius gently curved, a little more than twice as long as stigma, il-» 
ai)ex a little fiii ther frojii apex of wing tliau from stigma ; basal vein 
broken at about its lower third ; first discoidal cell minute ; median 
and submedian cells very sparsely hairy ; posterior metatarsus as long 
as tarsal segments 2 to 5 combined. 


1934.] C. F. W. Muesbbeok : Mian Beihylidae (Hymmoplera). 229 

Abdomen slightly longer than thorax, entirely smooth and polished. 

Jllack ; mandibles, antennae, and all legs including coxae testaceous- 
wings hyaline ; stigma brown. ’ 

Type locality. —BeWaiy, Madras, India. 

Type.—V, S. N. M. No. 50140. 

Described from a single 8pe(;imen reared August 28, 1928, from a 
cocoon taken on betel leaf. 

Pfistocera areolata, sp. nov. 

In Kieffer’s key^ to the species of Pnstocera this species runs to 
(jaulki Kioffer. It is readily distinguished from that species, however, 
by its quadridentate mandibles, by having the first flagellar segment 
nearly four times as long as the pe<iicel, and by the smoother pronotum 
and propodeum. 

Length 6 mm. Head slightly longer than broad, its dorsal 
surface convex, shining, with abundant erect liairs, strongly punctate, 
Ihe punctures well separated, the interstices polished; cj^es bare; 
level of upper eye margins about on a line with anterior margin of a 
niL'diaii ocellus ; ocelli separated from each other by only slightly more 
than the diameter of one of them ; lateral ocelli about three times the 
loQgth of occllocular line from occipital carina ; mandibles very strongly 
broadened apically, quadridentate, all the teetli large, the outer tooth 
the largest; apices of teeth in an oblique line; anterior margin of 
clypeus truncate ; antennae about twice as long as head, slender, taper- 
ing to th(j apex ; scape cylindrical, rather strongly curved, about three 
times as long as thi(-.k ; pedicel a little broader than long ; flagellar 
segments elongate, the first nearly as long as scape, the basal four almost 
as thick as the scape, the following becoming rapidly more slender. 

Thorax at tegulae about as wide as head ; pronotum with a low 
transverse ridge separating the broad smooth apical third from the 
anterior part which is weakly transversely roughened; mesoscutum 
nearly as long as pronotum, smooth, with only a few weak punctures, 
and with four complete distinctly impressed grooves, the middle pair a 
little farther from each other than from the lateral grooves ; a transverse 
furrow at base of scutellum ; scutellum flat, polished, with a few punc- 
tures at sides ; dorsal face of propodeum as long as broad at apex, 
weakly carinately margined at sides and apex, and with a complete 
nieilian longitudinal carina and a more or less irregular, weaker, oblique 
Carina from near each basal lateral angle towanl apex of median (jarina ; 
a lew transverse rugae between median and oblique lateral carinae, 
yud four irregular polished areas at base ; posterior face of propodeum 
convex, nearly smooth on the middle, rugose punctate laterally ; side 

pronotum smooth and polished ; mcoopleurum punctate, the punc- 
tures large, the interstices polished ; a narrow- distinct longitudinal 
groove above middle of mesopleurum ; metapleuriim finely longitudinally 
y-'Ufiulate ; stigma three times as long as broad, its lower margin gently 
c'lrved ; radius arising from vtjry slightly behiml middle of stigma, 
niore than tw-ice as long as stigma, postmarginal vein a little more than 

* J)a» Titmieh, Lief. 41, p. 464 (1914). 
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half as long as stigma, first bracliial ceil very poorly defined ; legs slender ; 
ttirsal claws with two teeth within. 

Abdomen a little shorter than thorax, deprevsed, smooth and polished, 
the second and tliird tergitcs subeqiial ; the first and second tergites 
practically glabrous, the third sparsely hairy, the following thickly so. 

Hlaek ; mandibles reddish, black at base and the teeth blackish ; 
antemnae ferruginous ; tegulac brownisJi yellow ; wings hyaline ; stigma 
and veins brown, all coxae bhickish ; femora more or less piceous ; 
tibiae and tarsi yellowisli brown. 

Type /oc«fdy.- Coimbatoi e, India. 

Type. -U. S. N. M. No. 50141. 

A sijigie specimen collected November 18, 1026. 

Epyris politiceps, sp. nov. 

in Kiefier s key^ this species runs best to pilosipes Kiefier, but dis- 
agrees with the <l(;scriptioii of that species espe<>ially in having the head 
aiul pronotnm very minutely pmictate, the apex of the mandible oblique 
with the lower margin produced into an acute tooth, and the mesonotum 
not half as long as pronotum. 

Male-- Lcngtli 5 imu. Head about as broad as long, nearly round 
as seen from above, dorsal surface smooth and polished but with numerous 
minute setiferous punctures, the hairs long, abundant, and suborecd ; 
underside of head polished, clypeus very short, its anterior margin 
a little produced medially ; the median keel of clypeus not extending 
back upon Irons ; eyes not twice as long as broad, shorter than the 
distance between them ; Irons with a fine impressed median line an- 
teriorly ; distance from eyes to posterior margin of head more than 
half the eye length ; 0 (,elii large ; distance between the median ocellus 
and one of the lateral ocelli about equal co the diameter of an ocellus ; 
postocellar line less than twice the diameter of an ocellus ; ocellocular 
line twice as long iis postocellar line; lateral ocelli removed by oue 
and one half times the diameter of one of them from the carinate pos- 
terior iimi'gin of the head ; antennae twice as long as head ; scape 
hardly thicker tiiau llagcllum, about twice as long as thick, pedicel 
a little broader than long ; first segment of flagellum barely longer 
than pedicel, not as long as broad, second and following flagellar seg- 
ments more than twice os long as the first, subequal. 

Thorax in the region of the teguhe about as broad as head, fidly 
twice as long as broail, pronotum dslicately coriaceous, with rather 
abundant long hairs like the head ; mesoscutum not distinctly half as 
long as pronotum, similarly sculptured, the lateral grooves sharpl) 
impressed and extending nearly to the extreme base ; disc of scutellum 
at least as long as mesoscutum, similarly sculptured and provided with 
a large and deep fovea. on each side at base; these foveae separated 
by less than twice tlui diameter of one of them ; propodeum with dorsal 
face cariuately margined on the sides ami behind, the middle third 
provided with live complete loiigitiulinal caiinae which converge slightly 
oaiidad, the narrow strips between them tratrersed by numerous low 


^ Vaa Teirreicii, Liuf. 41, p. 300, (1814). 



transverse rugae ; the area between lateral mai’gin of propoiieuin and 
the most latera of the five carinae closely acieulate j posterior face 
of peopodeum closely transversely aciculate and with a complete median 
longitudinal carina; mesopleurum finely coriaceous; metapleuriim 
lon^tudinaJly aciculate ; stigma more than twice as long as broad, 
ladiufl originating from beyond the middle of stigiiui, not evenly curved ; 
postmarginal vein distinct, nearly one-third as long as stigma ; femora 
stout, the anterior pair slightly larger than posterior pair, the middle 
pair very small ; tersal claws cleft ; middle tibia with a few scattered 
spines on its outer side. 

Abdomen shorter than thorax, aernte as apex ; first and second 
tergites completely polished and nearly glabrous, the following with 
abundant suborcct hairs. 

Black ; mandibles, antennae, palpi, and tegulae pale ferruginous ; 
wings subhyaline ; stigma and veins brown ; legs piceous ; tarsi paler ; 
fourth abdominal segment on the sides, and tlie following entirely, red. 

Type /oca%.- Mysore, India, 1,100 ft. elevation. 

Type, -U. S. N. M. No. 50142. 

])escribed from a single male specimen collected April 28, 1918. 

Epyris coriaccui sp. iiov. 

This species runs to caffrarim Kieffer in Kieficr’s key, but may 
be distinguished by its coriaceous, opaque, and more uniformly punc- 
tate pronotum, by only tlu'co of the five longitudinal c«rinu(? of i>ropo- 
deum being complete, and by the ferruginous anteimae. 

i’enwlc.— Length 5 mm. Head sliglitly longer than broad, delicately 
<ioriaceous with munerous, but well-separated, distinct punctures; 
mandibles broadening slightly to the apex, where they are blimtly 
l)identate, the teeth about equal ; eyes less than one and one half times 
as long as broad and only about a fourth longer than the distance from 
eyes to posterior margin of head ; ocelli small, in an equilateral triangle ; 
postocellar line less than twice the diameter of an ocellus and little 
more than one-third os long as ocellocular line ; scape more? tlian twice 
iis long as broad, somewhat flattened, much broader than fiagellum, 
at least as long as pedicel and the basal two flagellar segments combined ; 
pedicel and first fiAgeliar segment subequal, hardly as long aa broad and 
somewhat shorter and narrower than any of the following segments. 

Thorax narrower than head *, pronotum sculptured like head except 
that punctation is more wridely spaced medially; mesoscutum not 
tnore than half as long as pronotum, vrith four longitudinal furrow's ; 
the lateral pair extending from the posterior margin not quite to the 
base ; the median pair complete, slightly sinnuatc, very delicate ccphalad 
but broadening into elongate foveae before posterior margin ; disc of 
Bcutellum finely ooiiaoeous, with two circular foveae at base separated 

more than twice the diameter of one of them ; dorsal face of pro- 
podeum sharply marginpH on the sides and behind, transversely aciou- 
late and on the middle third with five longitudinal cariuac which are 
slightly convergent caudad, the median and the two outside carinae 
^mplete and much more strongly developed than the other twro; 
posterior face of propodeum traDSveisely aciculate, coarsely so tow'ard 
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apex and with a complete longitudinal carina; mesopleumm finely 
coriaceous, with a few scattered punctures; metapleunim closelv 
longitudimdly aciculate ; stigma about twice as long as broad, emitting 
the radius from slightly beyond the middle; postmarginal vein jiot 
distinct ; radius gently curved, about three-fourths complete ; setjond 
to fourtli segments of anterior tarsi cordate, the first to fourth with 
apical spines ; middle tibiae with some distinct sjnnes on the outer side ; 
tarsal claws cleft, the inner tooth small. 

Abdomen slightly shorter than the thorax, acuminate ; two basal 
tergites glabrous and entirely polished ; the following sparsely hairy ; 
the third, fourth, and fifth each with a few minute punctures toward 
the base. 

Black; mandibles and antennae pale ferruginous; wings a little 
clouded ; tibiae and tarsi mostly dark brown ; third abdominal segment 
on the sides, and the following entirely, red. 

Type /omZtYy.— Coimbatore, India. 

Type. -U. «. N. M. No. 50143. 

Described from a single female taken on castor oil plant. May 14, 

m 
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/temd» of the Indian MmeUm. [ Vol. XXXV), 

Introductory Note. 

Ab the title indicates this paper is mainly oonceroed willi the results 
of a study of some of the earthworms belonging to the Indian Museum. 
A few notes have been included on sundry specimens from other museums. 

My heartiest tlianks arc due to Dr. B. Prashad, Director of the 
Zoological Survey of India, for the opportunity to examine these collec- 
tions and for the assistance graciously extended in numerous ways 
during the course of the investigation. 

The figures arc from camera lucida sketches by Maung Kyaw Zan 
to whom the author’s thanks are again exte^ed. Except in special 
cases references to the original specific descriptions are given only for 
species erected subsequent to tlie publication of Stephenson’s Oligo- 
obaeta in the “ Fauna of British India ” Series. 


Family MONILIGASTRIDAE. 

Genus DesmogaBter Rosa. 

DesmogaBter doriae Rosa. 

Mukriul Karen Hills, eaHt of Touiiguu-liurina, Octuber, 1 fiillv 

clitdiate Hpecimeii in expelloiit stiitu of pmHtTvalion. 

The blood vessels of the reproductive segments of this worm are dis” 
tended, with blood while the vasa doffereiitia are unusually firm. It 
has therefore be(ui ])ossible from this worm to clear up the confusion 
in previous accounts with regard to the vasa defferentia. 

The vas emerges from the testis sac and passes ventrally in a straigiit 
line on the posterior face of the septum. Before reaching the ventral 
parietes the vas turns and passes dorsally (either on the posterior face 
of the septum and covered over by connective tissue or actually within 
the ^ptum) nearly to the testis sac. Just before reaching the testis 
sac the vas turns again and passes ventrally in such a way as to form 
an elongated hairpin loop, the limbs of the loop either in contact or 
much closer together than either of the limbs is to the entalmost portion 
of the duct. Before reaching the parietes the vas is twisted several 
times into short loops, some of the loops are covered over by strong 
connective tiMUG. The vas then passes into the parietes and underneath 
a fairly thick layer of longitudinal muscles and in a straight line to c 
or nearly to c. At this point the vas emerges from the body wall and 
pro^cds dorsally along the prostate to the ental end of the latter. No 
neplmdia were found in xi and xii of this worm. A hairpin loop of the 
m deferens attached to the posterior face of the septum was probably 

mistaken previously for a modified nophridium 


Genus Drawida Michaelsen. 

D^Rwida a ffin i B Stephenson, sp. inq. 

holotype, in tube labeMed, “ W 131/J- 
K Kangamati. Chittagong HUI Tracto. 

recognLaWr • ^^®^*“** reproductive aportmes are not 

<5 - T lere is a minute vestige of a pore about in line with 
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b on each side on the posterioimost margin of x ; possibly the rudi- 
ment of a male pore, Th^ is a pore-like marking about in line with 
c in 7/8 on each side ; possibly the rudiment of a spermathecal pwe. 

The small testis sacs extend from 9/10 only slightly into x. The 
vas deferens is ^ort with very few loops. The prostate is rather long 
and spirally coiled j a rather short ental portion is slightly widcnedr 
ITie vas passes into the ectal part of the swollen region. 

The spermathecal ampullae are vestigial. The atrium is finger- 
nhaped, erect, on the anterior face of 7/8. The atrium of one side was 
removed and cleared. The lumen is represented by a narrow slit at the 
centre, •the wall of the^atrium being unusually thick. 

Kic. \. -Druieida aff.niit, Speiiuathecal airintn fnmi liolotyiK^. Xco. 4(». 

There are two or more whitish bodies (eiiteroscgmcntal organs) 
on the dorsal surfai^e of the intestine at each side of the dorsal blood 
vessel, in each of four segments just beliiud the gizzard region. 

In the genus Drawida the reproductive apertures and in particular 
the male pores can be recognized as patent apertures in very small 
specimens long before the worms have attained their full size. Con- 
versely, the absence; of definitely recognizable reproductive apertures 
OH the single specimen of D, afinis is evidence that the worm is far from 
fully grown (or else abnormal). In the absence of any evidence that 
(he .specific characteristics of the worm have been developed the species 
must be regarded as dubious. So far a^ can be determined the relation- 
ships seem to be with D, hodgarii. Possibly the holotypc of D. ajjinis 
is a very small and juvenile specimen of D. hodgarti. 


Drawida decourcyi Stephenson. 

MfUerial txamitted.—Om diaweted specimen, holotype, labelled “ ZEV. 61fiO/7. 
Drawida dreoureyi sp. nov. Upper Botung, alt. ca. 2,000 ft. Capt. M. 
deConrey” andtwodisRected, paratypes, labelled “ZKV. 6381/7. Dramda 
decourcyi. Abor Ezped. Rouging. 24.ri-Il. F. H. Stewart”. 

One of the paratypes, an anterior fragment, is more nearly mature 
tlian the type and from this specimen the subsequent description is 
mainly derived. 

External eharaUeristics , — The prostomium is prolobous. 

In intersegmental furrow 7/8 on each side there is a deep invagi- 
nation with a transversely slit-like aperture. On the antenoi wall 
of this invagination there is a circular area on which the small, primary, 
spermathecal pore is located. 

The secondary pores (apertures of copulato^ chambers?) 
arc crescentic slits on 10/11, so placed that the concavity of the cres- 
c<‘nt faces antetolaterally, the median end of the slit about at b, 

. IrUemd iCnoiowty.— The gizzards are in xx-xxvii with a rudimentary 
gizzard in xixv 

b9 
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The testis sacs are (apparently) within posterior outpocketings 
of septum 9/10 into x, the anterior portion of the pocket is narrowed 
and contains only the entalmost portion of the vas deferens. The vas 
is long, twisted into a closely compacted mass of coils that is much 
larger than the testis sac. Some of the loops of the vas appear to pro> 
ject into ix but are covered over by a delicate transparent membrane 
that may represent a portion of septum 9/10 ; coils projecting into 
X are not (apparently) so covered over. The vas deferens of one side, 
straightened out but without stretching is 640 mm. long. The prostates 
are smooth surfaced, firm, rather cone-like bodies. The prostates are 
not erect but are bent backwards towards the ventral body wall, push- 
ing septa 10/11-12/13 into posteriorly directed pockets within which 
the prostates are contained. The cntal end of the prostate is not 
pointed but bluntly rounded and at its centre tlie vas deferens passes 
into the prostate. To the anterior face of the prostattj near the parietes 
numerous, strong, flattened, muscular bands are firmly attached. The 
length of the prostate is about 5 mm. ; an ental portion about 3 inni. 
Jong smooth, an octal portion about 2 mm. in length roughened hy 
the attachment of the muscular bands. The pariebil invagination 
is continued through the body wall into the ectal portion of the prostate, 
the lumen within the ectal part of the prostate fairly wide though the 
wall is by no means thin. On the roof of the copulatory chamber there 
is a smooth, round, genital papilla, at the centre of which there is a 
depression. Within this depression and attached at one side is a wrinkl- 
ed, thin-walled, translucent, penial body. The latter is club-shaped 
and bears at the centre of the bulbous ventral end a male pore. The 
stalk portion of the penial body narrows gradually as it passes dorstilly 
into the depression on the genital marking. 

The lumen of the prostate is reduced by the proj(?ction into it of 
numerous, long, thick ridges. 

The prostates in the holotype are similar to those just described 
but arc smaller. 

The ovarian chambers and the ovmcs are not sexual though the 
ovisacs penetrate into xiv-xvi. 


The spermathecal atria are about 8 mm. long and of a rather flatten- 
ed columnar appearance. An cntal, coclomic portion about 6 mm. 
in length passes into the longitudinal musculature in the auteriormost 
portion of vii and after a right angled bend passes straight posteriorly 
within the body wall, opening to the exterior, after passing through 
the rather thin wall of the parietal invagination, by the pore on the 
circular area on the anterior wall of the invagination. The lumen 
of atnuni IS narrowly slit-like, the waU of the atrium of three distinct 
layers. The spermathecal duct is about 20 mm. long, glistening through- 
out and slightly widened ectally. The duct passes through 7/8 and into 
vii and then into the body wall in vii where it joins the atrium. 

The second paratype is quite juvenile. The male pores 
or apertures of the copulator}^ chambers are not visible ; the afilage 
of the spermathecal pores are possibly represented by the minute, blackish 

r! r vii. The spermathecal ampullae 

j rudimentary, the testis sacs are small, the prostates are repre- 
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srntod by a small hemispherical body in the parietes just projecting 
into the coelom, and the ovarian chamber is shut ofi only mesially. 
}i;vfn at this stage the coiled mass of the vas deferens is much larger 
than the testis sacs. The gizzards are in xiv-xx. 

Although all of the types are aclitellatc and the ovarian chambers 
and ovisacs are juvenile the prostates and spermathecae and associated 
structures arc sufficiently developed to enable adequate characteriza- 
tion of the species, at least to the extent of distinction from all known 
forms of the genus Drawida. 

f 

Drawida hodgarti Stephenson, sp. ing. 

1917. Dmwida hodtjarti Stephenflon, Hee. Ind. Mvi. XIII, p. 366. 

MatefUd emmined.-Ono tube labellod, “W 70/1. Drawida hodgarti Stephen- 
son. Kangamnti, Chittagong Hill Tracts, Bengal. R. Hodgart (Mus- 
Collr.) Types,” containing ,3 aclitellatc siMMumens, two of which, puratypes, 
are unopened. 

E'jrimal charadmstks.-^On the type-spccimcn there is on the 
posteriormost margin of x on each side a whitish, narrow, slightly pro- 
tiihenint, transverse ridge, extending from a into be. On the median 
portion of each ridge is a minute, open, round, male pore, about in line 
with 6. The transverse male pore ridge is not quite as well developed 
on the larger of the two paratypes but is recognizable. The male porw 
jire minute but rather slit-like, diagonally placed but about in line with 
b, Tlie reproductive apertures are not visible on the smaller of the 
paratypes. 

The spermathecal apertures arc minute, ro^d pores in 7/8, slightly 
median to c (type). The female pores arc minute, transverse slits on 
tin* anteriormost margin of xii, about in line with b (type). 

Immediately anterior to each spermathecal pore, on the type, there 
is a half-moou-shaped, whitened area, the base or straight margin of 
the marking on 7/8. There is also a slight, whitish tumescence imme- 
diately anterior to the male pore ridge on x on each side. 

The definitive genital markings are tiny, transversely oval, greyisJi 
areas, just behind c on viii and just behind b or ab on vii. 

There are no genital markings on the smaller paratype. On the 
larger paratype there are four, transverse, greyish-translucent arc^ 
on vii, immediately in front of the spermathecal pores and just pos .nor 
aiul slightly lateral to d. 

/tifcmol onotomy.— (The larger paratype was opened.) 

The testis sacs are kidney-shaped and are not constricted 
The prostates are elongate and coiled, the entalmost portion s ig y 
thicker than the remainder. The vas is rather short, . 

small mass of loops on the posterior face of 9/10 under the testis sac , 
passing into the prostate quite definitely ventral to the ental 

The ovarian chamber was opened in opening ’ J' 

and 11/12 appear to pass independently to the parietes »'®rally , 
ment xi is closed off mesially from the oesophagus as m worms wi 
horsedioe-typc of ovarian chamber. 
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The Bperipatliecal atria are erect, finger-shaped structures in vii. 
One of these (text- 2) was rciraoveil and treated with lactopherwil 
and glacial acetic acid biit was not successfully cleared. 



Fic. Itndtjartl. S^iorni.'ithfcal nfrinni. Xca. 4H. , 

The gizzards an* four in xv-xviii (in the type, according to Stephen- 
son) or three in xv-xvii. There arc masses of whitish material (entero- 
segmental organs) on the dorsal surface of the gut, on either side of 
the dorsal blood vessel for a few s<!gments posterior to the gizzard region. 

Rmarks.~l). h(nUjarti is very similar to />. papillifer and is dis- 
tingiiished from the latter species only by the small, finger-shaped sper- 
mathecal atria in vii. This distinction can be regarded as valid evi- 
dence for separation of the species only if the spemiathecal atria of 
D. hodgarii have attained their definitive, form. The condition of the 
ov^iun chambers, the ovisacs and the spermatheoal ampullae shows 
quite clearly that the types of i). hodgarli are juvenile. Quite possibly 
then the spermathciyil atria are also incompletely developed and heiui 
not characterized by definitive foim. The difficulty of demonstrat- 
mg a lumen m the atrium may be regarded as an additional evidence 
for the immaturity of the atrium. 

•twt * *** pofSUfer were all secured along 

with the holotype of D. affiim from one locality, by the same collcc- 
tor and apparently at the same time. 


Drawida kempi Stephenson, 

f StephenHon, Rtc, Ind. VIIJ, p. :»76. 
flU* Stephenson, Oligochaeta, F. B. /. Strits, p. 144. 

iflM* '/n rotungma, Stephenson, Bee, Jnd. Mvm. VIU, p. 372. 

1014 * OligocJiadfu F, B. /. Bniee, p. m. 

lilt' Stephenson, Bee. Ind. Mm,. VIIT, p. 368. 

Stephoiwon. OUgdaBa, F. B. /. 

sperimen labelled “ZEV. 6382/7. Dramda kevipi 
S*™*™ between Itenging and Rotung. 9-1-12. Under 

8 i n 9 ?■ 5” ir Alt. 1.300 ft. Under stone, 

nourne # iTP specimen labelled “ Drawida ^ucula 

Uonrnc (?) (not fully mature). ITpper Rotung. 6-1.12. ZEV. ^1/7." 


lie holotype of D. kmpi. 

wrintinT^^ ^tes are ^ute apertures, each located on a alight, soft, 
iTS^ to o ^tuberanoe which is on 10/11, inT dight- 

of and iust behinH**tt' “"Suis of x and xi immediately in front 
The snwmath/w.i tumescences are slightly swollen but firm. 

Ihe spermathccal pores are vei 7 small, transverse sUts in 7/8, about 
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in c. The female potee are very small transverse apertures in 11/12, 
just lateral to 6. 

The genital markings (?)are a pair of longitudinal, slightly depressed, 
translucent areaa (rf epidermal thinness. Each of these areas extends 
anteroposterioily from just behind 9/10 to just in front of 11/12 and 
lateromesially from slightly lateral to c (as indicated mi segments other 
than X and xi) to b. The translnccmce and depression are most notice- 
able on the posterior, anterior and literal margins of each of these areas. 

, Setae c and d (of x and xi) arc displaced laterally, apparently by the 
development of these markings. In addition to these markings there 
is a small area, rather faintly indicated, on the right side of ix just lateral 
and slightly posterior to b, that may represent a vestige of a genital 
in.i.rking. 

The vas deferens is slender, short, with a few loops, passing into 
tlie dorsal surface of the prostate* t<»wardR the anterior margin. The 
testis sacs are constricted dorsally by 9/10, the portion of the sac in 
ix of about the same size as the part in x. “ The prostate is a large 
cuboid milky white mass” (Stephenson, 1914, p. 377) sessile on the 
parietes. The whitish material is unusually soft, softer than the gra- 
nular layer so often present on the eoelomic face of a prostate in Dratcida. 
Tli(' whitish mat^Tial falls apart readily, when probed, into cliib-shapcil 
bodies. Removal of the whitish imiterial discloses a firm, spheroidal 
body witli tin; ventral face imbedded in the parietes. This central 
body is very similar to the prostate of D. roiuwiam. 

The spermathecal ampullae are filled with whitish material and 
are probably fully developed. The ovarian ehamber is sexual, dis- 
tended by ova. The ovisacs appear also to be fully sexual. 

Itmarks.'—Thc holotype of D. hmfi is probably fully sexual though 
jiclitellate. The clitellum appears to be a rather evanescent structure 
in Drawida and docs not appear until after the internal reproductive 
organs are fully sexual. The type-specimen may be somewhat ab- 
normal ; the thinness and translucence of portions of the ventral epi- 
dermis and the vestigial condition of the asymmetrical genital marking 
(1) do not appear to quite normal. 

The club-shaped bodies into which the whitish material on the pro- 
state fragments are larger, softer and less firmly bound together than 
the granulations of the eoelomic layer on the ordinary Drawvia prostate 

B. 

The types of Z). rrtwwgfowa. . . • ii 

The posterior margins of x and the anterior margins of xi are swollen 
end slightly protuberant in a sort of conical fashion in the region of 
lie on each side. Intersegmental furrow 10/11 is uninterrupted in the 
region of swelling. The rudiments of the male pores arc minute a^- 
tures on 10/11, in mid be, each pore about at the centre of the margmal 
swellings. 

The spetmatheeal pores are minute, in 7/8 just meta to c, eacn 
pore on a slight, tmnsversely ridge-like swell^ on the intersegmental 
biiTow. The female pores ate transverse slits in 11/12 in 6 or very 
8>>ghtl;lateBato6. 
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The genital markings are a single pair of inconspiouous, transversely 
oval, postsetal areas on ix, the width of the marking about equal to 
interval ab, the depressed rcntres of the markings in line with h or oh, 
the markings about equidistant from the setae of ix and 9/10. 

The testis sacs extend into both ix and x, the dorsal margin marked- 
ly constricted by 9/10, the portion in ix smaller than the part in x. The 
vns deferens is short with very few loops. It drops to the ventral body 
wall in X and after a short loop passes into the anterior face of the pro- 
state close to the parietes. The prostate is a smooth -surfaced, &m, 
spheroidal body, sessile on the jjarietcs. The (toelomic wall of the 
prostate is a very thin, and transparent but. tough membrane. Within 
this membrane there is very soft , whitish material. At the "centre 
of the whitish material there is a small lumen, (irescentic. in section. 
The whitish material is, apparently, continued througli the parietes 
in the form of a small column or plug. If this plug is carefully pulled 
out from the parietes there is visible at the ventral end of the plug a 
small bit of epidermis on which the male pore is located. 

Tlie spermathecal ampullati of the type are fairly well developed 
but the ovarian chamber and the ovisacs are not sexual. The sper- 
mathecal ampullae arc not so well developed in the paratype. 

Remarks . — Th(j paratype is smaller, less developed sexually and 
ill a poorer state of preservation than the type. The marginal swellings 
in the vicinity of the male porcjs are better developed on the paratype 
than on the type. On the former the anterior and posterior margins of 
the swellings (t.e., margins away from the intersegmental furrow) are 
demarcated by transverse furrows which do not pass, either laterally 
or mesially, into 10/11. 

As the types of D, rolungana are not sexual the species cannot be 
adequately characterized. So far as can be determined the species 
appears to be close to if not actually conspecific witlx D, kempi. About 
all that is needed to convert the types of rolungana into Jeempi is for 
the whitish material within the prostate to grow through the tough 
membranous wall into the coelom as club-shaped bodies. Some such 
process as this probably takes place in the maturing of hempi and a 
similar development has been previously suggested by Benham in D. 
Mica, 

Another resemblance possibly of minor importance is that the vestige 
of a genital marking on the type of D. hempi is located approximately 
in the same position as the genital markings of D, rolungana. 

0 . 

The specimen of D. pdludda. 

The spermathecal apertures are small slits in 7/8, just median to c. 
The male pores are not definitely recognizable. There are no genital 
markings. 

Kie only indications of the presence of the prostates is the bulging 
of the floor of x in two places, the longitudinal musculature uninter- 
rupted above the bulges. Presumably rudiments of the prostates within 
the panetes are responsible for the bulging. 
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Semarks*--’T!h.e specimen mentioned above is a very immature 
juvenile. Organs of taxonomic importance have scarcely begun to 
develop. Identification, at least at present, is impossible. The worm 
comes from the same region as D, kempi and D. roiungana and D, decourcyl. 
The absence of colouration suggests a greater possibility of relation- 
ship to kemp or rot^ingam than to Hecourcyi 

Drawida limella, sp. nov. ? 

Malefiai examined , — “ From the uchie of a lank at Kincliunu,” near Aminniinn, 
Kamrnp District, Assam. S. D. Dora. I clilellale specimen. 

Uescripfim : External ckrocfens^ics.— Limgth, 58 mm. Maximum 
diameter, 2 mm. There are traces of bliiisli pigmentation on the dor- 
sum, the pigmentation especially marked in the riJgion of the inter- 
HO^^mental furrows. In the anterior region on each side there is a longi- 
tudinal row of tiny but quite evident, blackish spots, each spot in or 
close to an intersegmenkl furrow and in line with c. The spots are rather 
pore-liko in appearance and doubtless indicate points of especial thin- 
ness in the body wall. Similar Imt loss evident spots also in the inter- 
w'ginciital furrows can be recognized in the same region in line h on 
each side. 

Setae ab and cd are closely paired ; (Ui<bc, 

The clitellum is annular and indicated by a definite whitening of 
^(‘gments ix-xiv. 

The spermathecal pores are tiny, transverse slits in 7/8 in mid be. 

The male pores were not recognised. 

The female pore.s are in 11/12 about in line b. 

The male poropliores are roughly conical, whitened, conspicuous 
protuberances belonging apparently to both x and xi as 10/11 ends 
abruptly against the base (dorsal portion) of the porophoro mesially 
and laterally. The base of the porophoro extends from just median 
to a to slightly lateral to 6. At the ventral end of the porophore is a 
tiny, nipple-like projection on which the male pore is presumably located. 

The genital markings are a pair of transversely oval, whitish areas, 
each marking in be on the posterior margin of vii. At the centre of 
each marking is a tiny, round pore which is very slightly lateral to the 
spermathecal pore. 

Inlemd owotowy.— -Gizzards, 3. Last hearts, ix. 

The testis sacs are ovoidal, in 9/10 projecting into both ix and x. 
Thfe vas deferens was traced on one side where it jpaascs ventrally on 
tlie anterior face of 9/10 nearly to the ventral parietes and then pos- 
teriorly into X where it passes into the centre of the mid-dorsal face 
ef the prostate. The vas is short and almost straight, t.e., without 
loops. The prostates are represented by circular, sessile patches of 
granular bodies in the parietes. Removal of the granulations reveate 
a central body that is thin-^walled, transparent, longer than thick with 
a constant diameter except that in the outermost layers of the paneces 
and within the porophore (nipple-portion) the thickness gradual- 
ly decreases. 

Segment xi was opened by the mid-dorsal incision. If an 
chamber is present its anterior and posterior walls are considerably 
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by the accnmulateil masses of ova. The ovisacs are rather 
thick for 2-3 segments but are continued posteriorly through several 
additional segments as much narrower, cord-like bodies. 

The spermathccal ampullae arc ovoidal. The spermathecal duct 
is rather thick considering the size of the worm, whitish not glistening, 
looped on the posterior face of 7/8 and passes into the parietes with’ 
out noticeable trace of an atrial enlargement. 

Erect in segment vii and passing into the parietes dorsal to each 
genital marking is a e.oliimnar body with a finely granular, coelomic 
surface. From a central point on the dorsal end of the column a fine, 
thread rises and then drops over onto the ventral parietes from whence 
it could be traced no further. This thread is, on one side of the worm 
of a faint reddish colour. The gramdations can be easily scraped oi! 
revealing an elongate, tubular, (jentral body. 

The account above is not as complete as is desirabh\ 
The anterionnost segments are softened ; no setae wore visible on these 
segments. 

The ectal end of the male deferent apparatus is probably in an everted 
•■ondition ; it is scanwly probable that tljc conspicuously protuberant 
porophores represent the normal condition of the ectal end of the male 
apj)aratus in tlie living worm. The central body of the prostate of 
one side lias bemi traced through tlio parietes to the nipple at the end 
of the male porophore, so that the location of the male pores on the 
nipple can be regarded as established with a fair degree of certainty. 
The spermathecal duct has not however been traced through the parietes 
to the spermathecal pore as is usually done. The location of the sper- 
mathecal pore and the absence of an atrial widening of the duct re- 
quire, in these circumstances, confirmation. 

The septa just behind the ovarian segment and the ovisacs are verv 
fragile so that the membranes were ruptured in exploring the post- 
genitol segments. The exact location of the gizzards is not known , 
possibly they are in xiii-xv. 

The glands in vii are of interest j their appearance and gross mor- 
phology is almost exactly like that of the prostates of certain species 
of Drawida, The thread which hangs over onto the parietes may possibly 
be a blood vessel. 

D. limfdla is close to D. penodiosa but is distinguished from the 
latter species by the absence of spermathecal atria and the more lateral 
(but only slightly) location of the spermathecal pores. Just how sigui- 
ficant or real these apparent distinctions may be can only be determined 
when further material from Amingaon becomes available for study. 


Drawida n^alamia Michaelsen. 

1S12‘ nepaknsu, Michaelsen, MiU. Mhs. Hamburg, XXIV, p. 

Michaelsen, Mtm. Ind. JHru. I, p. 1+7. 
loJJ* Stephenson, Bee, Jnd, Mua. XITl, n. 372. 

109 a KUTj Stephenson, Bee. Jnd. Mtu. XXIV, p. 430. 

Stephenson, OUgoehaeta, F. B. I. Series, p, 146. 
192?' •’ Mus. 1, p. 149. 

iSi' Stephenson, Oligochaeta, F. B. 1. Series, p. 134. 

19M Stephenson, Bee. Jnd, Mus. XXVH, p. 60. 

1833. JJramda burehardt, Gates, Bee. Jnd. Mus. XXXV, p. 4m. 
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1925. Drawidn paviUiff (part), Stophcnnou. ]ie.r. Ind. Mvf. XXVII, y. 5 |. 

1926. Dnwida koSgarti, St«phAn8on, iicc. Jnd. Mv». XXVII, p. fiO. 

Material finmtaed.— Three juvenile epeoimcns without male porophoreii ami 1 
aoliteUate s^men with male porophoreii labelled “ ZE\'. 2936/7. Dramda 
bvrtdavii Suohlan. Mt. Harriet, 8. Andaman. B. B. Oematon : ” one 
acUtellate apeoimen labelled “ W 1224/1. Dramda bimhardi Hicb. Mt. 
Harriet, Andamana. Dr. N. Anuandalr ; ” 0 juvenile Kpreimena with- 
out male porophorea and 6 aclitcllate specimens with more or less rudi- 
mentary male porophorea labelled “ W 1223/1. Drawida bunharii Michlan. 
Amingaon. D&. 8. L. Hora ; ” fragments of two aplitcllate apccimcna 
labelled “ZEV. 2940/7. Dramda Gowchar, Nepal. Hodgait. 

Type ; ” one juvenile specimen without male ijorophorrs and one aclitcllate 
S^oimen with male porophorcs laiwlled ‘‘ W 72/1. Ikaioidn vf.paknsiM 
Michlsn. Rangamati, (vhittagong Hill TractK, Bengal. II. Hodgart : ” 

* 7 acUtellate specimens labelled “ W 80/1. Drawidit ncpakuMin Michlsn, 
Kierpur, Purneah District, Bihar. C. Paiva ; two softened, aclitollnlc 
specimens with male porophorcs labollctl " W 680/1. Drmeidu 
vepnlmeu Michlsn. Compound of Forest Bcscarch Inst., Lohra Dun;’* 
two acUtellate specimens with male ptwophores labelled " W 1226/1. IhwM i- 
tla jtnpiUifer Stoph., Amingaon, Assam 4 specimens labelled “ W 1225/1. 
Drawida hodtmrii Amingaon. Dr. S. h. Hrwa.” From the Vlnmbnr}' 
Museum : 5 acUtellate H|iocimens lalwlled *• V 7140. hravidn vejmktifiiit 
l^fichlsn. Hodgart. Nepal 3 aclitcllalo specimens labelled " V 7170. 
Dratoida bureliardi Michlsn. B. B. Osraalon. S. Andaman and 1 speci- 
men labelled “ V 5781. Dramda hirfhardi Mich. W. Rnrchnrd. Sumatra.'* 

The liolotype of D. bnrchonli is representecl at present only by a 
])(j8teiior portion, tlio anterior end containing all the reprodutstivc strue- 
tuiTs has been removed and lost. The holotype was ac^itellate but the 
reproductive apertures and spermathccal atria were developed, pre- 
.sumably the worm was fairly near to sexual maturity though the size 
was small, only 60x1 '4 mni. Michaelsen referred worms from the 
Amlanians to his Sumatran species notwithstanding certain differ- 
ences”. One of these differences that at first appears to rather un- 
iniporlant is that of size. The worms from the Andamans and India 
do not have definite male porophorcs until they are much larger than 
the Sumatran specimen. Other differences between the Sumatran 
and Andaman forms will probably, as in the case of body size, be accen- 
tuated by completion of sexual maturity. Further, there is no definite 
evidence in the original description of D. bufchardi to iiubcate that the 
Sumatran worm is conspccific with the forms from other areas that 
have been referred to D. kirckirdi or 7). nepaJenm. 

All specimens of jD. nepahnsis and D. hwrcAardt ftom lintia, Burma 
and the Andaman Islands, so far as can be determined in view of ^e 
inmiatiirity and preservation, belong to one and the same species. This 
species, in the absence of definite evidence of identity with the Sumatran 
form must bear the name nepafensis. 

The two specimens of D, pap^ifer arc quite obviously referable 
lo 7). »tepofensw as at present defined (vide Gates, 1933). 

One of the specimens of D. hodgariit an anterior 
productive apertures and is probably not specifically identifiable. The 
other three specimens are also juvenile but further developed than t e 
fragment. . 

Greatest length, 128 mm. Diameter, 6 mm. The setae begin 

ii and are closely paired, oa and he about equal. 

The spermathiecal pores are minute but ojpen, transv^ely sii • o 
apertures, apparently on the posterior margin of vii slightly median 
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fco c. The male apertures are minute, open slits in he but much nearer 
to 6 than to c. On one specimen the male pores are quite definitely in 
10/11. On the other two specimens each male pore is on a slight, rather 
indefinite? protuberance tliat involves the anterior margin of xi and 
the posterior margin of x, interscgmental furrow 10/11 only faintly 
indicated on the protuberance or lacking, in the latter case the male 
pore in line with 10/11. The female pores are minute, on the anterior- 
most margin of xii, in 6. The nephridioporcs of vii and viii are slightly 
more dorsal to d than on the neighbouring segments. 

Se.pta 5/6-8/9 are thickly muscular. The last pair of hearts Ls in 
ix. There are two pairs of commissures in viii. There are paired, 
whitish, enterosegmental organs in each of several segments just be- 
hind the gizsard region. 

Determination of the segmental locations of the gizzards has been 
difficult. In a previously opened specimen there are three gizzards 
in XV, xvi, and xvii and then a break in the gut behind which there 
is a fourth gizzard much longer than any of the others and apparently 
in XX. In another specimen the gut just behind xi is rotten and some 
of the septa are in bad condition but the septa of the gizzard segments 
appear to be well preserved with the gizzards apparently in xx, xxi, 
xxii and xxiii. In a third specimen there was, when the worm was 
first opened, no septum visible at the parietes in the region of inter- 
segmental furrow 18/19, After the speenmen had dried slightly it was 
possible to separate what had appeared at first to be septum 19/2U 
into two distinct sheets, one of which could be peeled off from the parietes 
anteriorly to 18/19. In peeling off this septum from the gut the posterior- 
most gizzard is left in xix with no gizzard in xviii ; other gizzards aiv. 
in XV, xvi, and xvii. 



The testis sacs are small. The vas deferens is very long, coiled into 
a mass of loops that is larger than the testis sac. The prostate is elon- 
gate, slender, variously twisted ; surface, smooth. The vas passes 
into the extreme ental end of the prostate. 

The ovarian chamber was opened by the mid-dorsal incision in 
each specimen but is probably closed off from the parietes, at least 
dorsally ; mesially the chamber is closed off from the gut. The ovarian 
chambers are not distended as in sexual animals and the ovisacs are 
rudimentary. The spermathecal ampullae are also rudimentary* 
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The atria are long, in fact so long that an atrium is either folded back 
on itaelf or else passes dotsally over the gut and dorsal blood vessel 
into the other side of the body. 

These specimens of D. hdgarti are quite obviously specifically dis- 
tinct fitom the types of D. hodgaHi. In view of the juvenile condition 
of the specimens it is possible at present to indicate nothing more than 
their resemblances to D, nepalensut, as remarked above. 


Drawdapapillifer I 

1917. Drawi^ papiUifer, Steplu-nson, Rec. Ind. JHutt. XIII, n. 370 
]i023. Drawida papillijer, Stcphcnaon, Oligochaeta, F. R. /. Rerm n 148 
1922. Drawida rosea, Stephenuon, Ree. Ind. Mvs. XXIV, p. 430 ' 

192.S. Drawida rosea, Stephenaon. Ofigochada, F. Ji. /. Seri^ p liv-i 
1933. Drawida andsa, Gatea, Rec. Ind. Mvs. XXXV, p. 42I. 

Material examin^.-^w apecimcn labelled, “W 83/1. Drawida mmUifer 
ap. nov. Kangamati, Chittagong Kill Traeta, llcngal. ll.vii.1,5 

St"!** ““ ^<10 "P- n. 

Khasi^Hilla. Sta. C. S. L. Hora. bnder stones and in muddy ihioIh around 
mV Bungalow, Cherrapiinji, Assam. 28.X.21 ’’ and cotypes of Ij. andm 
from Burma. 


A. 

Tlie holotype of D. papiUifer. The male apertures are minute, 
open, diagonally placed, slit-like pores on the posterior margin of 
mil pore just lateral to 6. (The statement as to the position of the 
nude pores in the original account is inaccurate.) The female aper- 
turc.s are transverse slits, on the anteriormost margin of xii, in b. The 
spcrmathecal pores arc mimite, open slits in 7/8 slightly median to c 
and arc of about the same size as the male pores. The nephridioporcs 
ait about in d except on viii where they am displaced slightly dorsal 
to d. 

Genital markings, {a) Two pairs of grtyish, translucent, half- 
moon shaped areas, one pair on vii, one pair on viii, the markings so 
placed that the straight base of the half-moon is at intersegmental fur- 
row 7/8 with the spermathecal pore near to the median margin of the 
marking. (6) Transversely oval to almost circular, greywish, traiw- 
lucent, small areas located as follows : one presetal marking on xi in 

on the right side, near to 10/11 ; one pair of presetal markings on x 
ill k, the centre of the right marking slightly lateral to the centre of 
the marking on xi ; one pair of postsetal markings on vii, each marking 
lateral or dorsal to d. 

The prostate is club-shaped, gradually narrowing towards the parietes, 
with the surface granular. The vas deferens is short but is twisted into 
a fimall mass of loops and passes into the prostate slightly below the 
ental end. The spermathecal ampulla is fairly large and filled with 
whitish material. The atria are fairly large, each atrium with a thin- 
walled, saccular, ental portion and a much narrower, duct portion. 

spermathecal duct is slightly widened as it passes into the atrium. 
The ovisacs are well developed. 

B. 

The holotype of D. rosea. Each male pore is a minute, open aper- 
on a short, ^nsversely placed ridge that extends on ^e posterior 
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mn-rgin of X from a into 6c, the male pore very close to 6. The ridgo. 
is especially protuberant about the male pore as a sort of annular lip. 
The female pores arc minute, on the ant^ormost margin of xii, in h. 
The spermathecal pores are minute (not conspicuous as previously 
stated) in 7/8 just median to c. 

Genital markings, (a) Four half-moon shaped areas on vii and 
viii as on the holotype of D. papillifert the presetal areas on viii smaller 
than the postsetal areas on vii. (6) One pair of presetal, transversely 
oval, very small areas on xi ; the markings nearer to 10/11 than to the 
setae, extending from slightly nuMlian to 6 to slightly lateral to the 
male pore lines. 

The ncphridiopoi-es of iii-vii are very slightly dorsal to d, while 
those of viii and ix arc still further dorsal to d» 

The epidermis of a midventral region between the male pores and 
between the markings of xi is thimied and on this thin region 10/11 is 
not visible. 

There are two pairs of vascular commissures in viii. The entero- 
segmcntal organs in xviii-xxi arc yellowish and translucent. 



Fio. 4.—2)ratpida papiUifer. a. SiHirmaihocal atrium from holotype of D. 

xctt. 20. h. jipermathccal atrium from holotype of D. roaea. xea. 46. 

The testis sacs are larger than in the holotype of D. papUlifer. The 
vas deferens is short and is twisted into a few, loose coils. The pro- 
states are club-shaped, gradually narrowing towards the parietes, the 
surface granular, but each prostate is slightly flattened and bent into 
a u-shape. The vas deferens passes into the prostate slmhtly below 
the ental end. -o ./ 

spermathecal ampullae are large and filled with a whitish materiaJ. 
The atria are large, each with a thin-wallcd, saccular, ental portion 
and a much narrower, stalk-like, ectal portion. The spttrmathecal 
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duct is slightly thickened as it passes into the atrium. An ovarian 
chamber, which is closed of mesially from the gut, is present. In the 
ventral portion of the body 10/11 and 11/12 pass to the parietes inde- 
pendently of each other but dorsally there is only one septal attach- 
ment to the parietes, 10/11 doubtless in contact with or fused to 11/12 
dorsally. The ovisacs are fairly well developed, each being provided 
with a posterior appendage or tail which is turned dorsally or ventrally. 

Remark.— The holotypes of D. papilUfer and D. rosea arc sexually 
niature. The difEerences between the two specimens are unimportant 
taxonomically, similar variations occur in an extensive series of cotypes 
of D. aikisa. The latter arc quite obviously consp(^cifi(! witli the types 
of I). papiUifer and D. rosea. The erection of 1). amisa was necessitated 
by (Jrrors in, and the incompleteness of, the accounts of the earlier species. 
The types of D. affinis and D. hodgarti are probably juvenile indivi- 
duals of D. papUifer ; the types of all three species are from the .same 
locality ; but the spermathecal atria of D. affinis and 1). Iiodgarti are 
not sufficiently developed to justify a more definite statement. 

Drawida periodiosa, sp. nov. 

MaUrial easa/AineJ,— Agarru, Weat Godavory Diiilriut, .ViailraM I'lVHidency, April, 
K. duhn, 0 aclitolkie luid 4 oUtcllatc 

Description: External chractmstks.—Ctmixsst length, 57 nun. 
Mtuximum diameter, 2 mm. Colour dorsally, deep bluish ; of clitellum, 
reddish. 

The setae are closely paired, r(5=cd; behind the clitellar region 
«rt< 6c. All setae of ii or ii and iii may be lacking or cd, only of ii or ii- 
iii nuiy be lacking. 

Tlic clitellum is annular, the clitellar colouration extending across 
x-xiii and onto the posterior portion of ix and the anterior portion of 
siv. 

Tlic slit-shaped spermathecal pores are either in line 6 or very slightly 
lateral to 6, in 7/8 or on vii or viii on one of the genital markings in the 
region of 7/8, 

The male pores are probably about in line 6 or very slightly lateral 
to 6, the approximate position of the male pore indicated by the lumen 
of the prostatic duct which is visible in the parietal tissues ; the actual 
male pore and the epidermal tissue immediately around it was not 
observed. 

The female pores are in 11/12, about in lino 6. 

The male porophores are whitish, more or less conical protuberances. 
On some specimens these protuberances appear to belong to both x 
and xi while on others they appear to belong solely to segment xi. The 
1 . ... .. ,. gijghtly median to a and 

The genital murlringa of ix and X are presetal, transversely oval 
areas about in line with but slighfdy wider than the male porophores 
and located as follows : one pair on x, .5 specimens ; 1 pair on ix, 3 ; 
1 mariring on the left side of x, 1 ; no markings on ix and x, 1 speci- 
men. 


t'wupuores are m oo witn tne meoian 
the lateral margins slightly lateral to h. 
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On two specimens there are no further genital^ markings but on 
each of the other specimens there is an additional pair of smaller mark- 
ings located as follows : one postsetal marking on vii on each side, 1 
specimen ; one presetal marking on viii on each yide, 2 ; one mark- 
ing on each side, extending across 7/8, 1 ; one marking across 7/8 on the 
right side, one postsetal marking on vii on the left side, 2 ; one post- 
setal marking on vii, on the right side and one presetal marking on 
viii, on the left side, 2. The markings are about in ab (the lateral margin 
may reach slightly beyond fe) but arc not visible until the margins of 
the deep groove between segments vii and viii are separated. Each 
marking is demarcated by a slight but definite circumferential furrow 
and has at its centre, like eacli of the posterior markings, a circular pore. 
The shape of the marking varies from spherical to transversely oval 
or longitudinally oval. 

The nephridiopores are about in line with d ajid are not displaced 
dorsal to d on vii, viii or ix. 

Mernal anatomy.— Septa. 5/6-8/9 are thickened and muscular; 
succeeding septa thin ; 9/10-10/11 dislocated posteriorly, 10/11 attached 
to the parietes only ventrally. 

The gizzards arc two, in xiv-xv (2) or xv-xvi (2) ; or three, in xiii- 
XV (2) or xiv-xvi (2). 

Tbe last pair of licarts is in ix. 

The testis sacs are ovoidal or rather flattened bodies, extending 
apj)arently into ix and x though not constricted by 9/10. The anterior 
end of the testis sac is not however in ix but in a space between two 
lamellae of septum 9/10. These lamellae cannot be separated from 
each other lateral to the testis sac, but can be traced mcsially to the 
oesophagus and ventrally to the pariett®. The ental portion of the 
vas deferens is between these two lamellae, emerging ventrally into 
X where it passes posteriorly and into the anterior face of the prostate. 
The vas deferens is short, loopetl back and forth in a rather zigzag 
fashion, especially in x just anterior to the prostate, but not twisted 
into a mass of coils as in many of the Burmese species. The prostate 
is a short, cone-Iikc body, erect in x just anterior to the ovarian chamber, 
with a softish surface of granular appearance. Removal of the gra- 
nular layer discloses a finn, tubular, relatively quite small, central 
body just barely protruding through the parietes into the coelom. The 
vas deferens was broken off while removing the granular layer of the 
prostate, but as far as can be <letermincd the vas pa.'^ses into the entfil 
end of the central body. 

Segment xi is reduced to a horseshoe-shaped chamber. The ovi- 
sacs are fairly large, extending posteriorly into xvi, xvii or xviii. The 
sperma thecal ampulla is spheroidal to ovoidal ; the duct which is rather 
thickish is bent to and fro in a sort of zigzag fashion on the posterior 
face of 7/8, The spermathecal atrium is a short, stumpy tube, shout 
twice the thickness of the spermathecal duct. Usually the atrium 
concealed within the parietes and the tissues of septum 7/8 but in one 
specimen it protrudes, on each side into vii. The spermathecal duct 
passes into the posterior face of the atrium. 
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Dorsal to each genital marking ia an erect, thickly tubular glaml 
a bluntly rounded cntal end ; the gland projecting conspicuously 
into tlic coelom. Each gland is jffovided with a finely granular invest- 
jnent. The granulations (glands ?) can easily be scraped oil rcveal- 
jnjf iiii erect, firm, reddish, central body with a narrow Iuiikmi whiidi 
to tluj exterior by the pore at the centre of the genilal marking. 

Jn tlijoe specimens there ia visible at the dorsal terminus of cacdi glan^l 
in ix A line thread which rises slightly in the coelom aiul then falls over 
onto I be- parietes in a series of very short rather zigzaggt-d loops. 
Altejupts to trace this thread further, <dther on or within the parietes 
failed conijfletely. The glands in vii and (or) viii an; usually of the 
siiriu' .size, shape and appearance as tlio.se in ix but may be a trifle shorter, 
fn <)nc specim<;n the aiiteriormost glands are bent, not erect, but pro- 
ject througli the parietes into the coelom. 

liamirks . — On the whole tlic worms are in good condition and apjicar 
to have been well preserved. However all the specimc'ns have been 
criMled, possibly due to friction during transportation. Tlie (U'osiou 
is I’speeially marked on the aiiteriormost ami postoiiormost segments 
and ini lluj proj(‘(!ting male porophores. 

Tin? location of the s])(*Tmathocal pore has been confirmed by trai?- 
iii^^ I he jitrium through the parietes. The pore at tJie octal end of the 
idriiuu is always slit-shaped. This clianie.tcristic sliajic will servo 
to distinguish the sjiormatbecal pore from a gland pore even when the ^ 
two ] lores are on the same genital marking. On one spciurmui caedi 
speiiniithecal pore is at the centre of a tiny round gtniital marking that 
is rleariy demarcated by a slight but definite circumferential fuirow. 
Tliis spermathccal pore marking is in contact with a genital marking. 
(.)m otlior worms the spermathccal pore is either on the margin of a genital 
Jii, 'irking or on the iniersegmental furrow a slight distance froi^ tlie 
genital marking and with no indication of the delimitation of a special 
area about the pore. 

The structures dorsal to the genital markings that project through 
the parietes into the coelom of segments vii to ix, which have lieen rc- 
h'rred to in the preceding description merely as glands, arc of peculiar 
interest as they arc very similar in appearance and structure to pro- 
Klales and in particular to those of a generalized Desmotjasicr type, 
as in D. doriae. In another Indian species, T). scundens, glands in ix, 
Hlipareritly similar to those of D. periodiosa, are “ of the same size, 
shape and appearance ” (Stephenson, 1921, p. 750) as the prostates 
ni X. In fact, the glands of ix in D. scandens have beim regarded as 
prostates and the external apertures as male pores. The interpreta- 
tion of glands in segment ix as prostates leads to an assumption tliat 
fhc presence of the prostates is evidence for the former prciscnce of an 
extra pair of testes, deferring to these extra prostates, Stephenson 
(1921, p. 748) writes, “ Michnelsen has previously found a riidimentary 
second pair in segment ix in D. mllsi and has argued tliat the genus 
originally possessed two fully-developed pairs, of which tJie anterior 
has disappeared. This anterior pair, in turn, is the index o ia fomerly 
existing second pair of testes, the ancestors of the genus Drau-rda having 
been holandric while their present day representatives are mctandric. 

0 
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The genus DesmogaMcr is actually holandric and is to be looked on a 
the most primitive existing member of the family.” D. Hcandens wit 
two pairs of equisized prostates is accordingly regarded “ as the niois 
primitive existing member of the genus at any rate in respect of it 
male repToductiveVppeTntus ” (p. 749). 

/>. fieriodiom does not however fit into th(i phylogenetic seln'm, 
quite so nicely as docs 1). scandnis. Thus, for instance, is the preseiur 
of “ prostates ” in segments vii, viii and ix to be accepted as evid(?Ti(( 
for the fornuT exiatene.(‘ of four or five })airs of testes in the aneestoo 
of Drmddat If ’not, then W'hy an* exactly similar “prostates” in 
vii and viii not as good an evidence for the former preacneo of ti-ste? 
«‘is “ prostates ” in ix ? Again, the prostates in the coelom of segnuait 
ix may belong morphologically to ix (when associated with the g^niitnl 
markings of ix) or to x (when associated witli the genital markings of 
x). In the latter case the glands are actually within the coelonj of 
ix but only becausi* septum 9/10 has been dislocated posteriorly Ix'liitnl 
its normal level. In such specimens there are two pairs of “ prostates 
belonging to x. Is the presence of two pairs of prostates belonging to 
segment x to be accepted as an index of the form(*r presenc^e (»f hvo 
pairs of testes ? 

While the aupposed vestigial prostates are smaller than the triK* 
prostates in D. willsi and of about the same sizis in J). scntulens, lliov 
are nctiially larger and better developed than the true, functional ]ijo- 
states in D. ^riodiom and D. Imelld. Yet it is thesis large “ prostales ” 
of ]). periodiom wbicli are most like a generalized, supposedly primitive 
and ancestral tyfie of Dmnogtuster prostate. 

Ill these circumstances it appears preferable to regard the slriui- 
tures in vii-ix merefy as glands of a rather p(T.uliar type, varialikt as 
to number and^ segmental location in I), periodiosa, but possibly more 
definitely restricted in (certain segnumtal locations in I), limdh, 1). 
scavdem and B. tvillsi. 

B. periodiosa is close to B. limella and B, sca^tdciis. From the 
latter B. periodiosa is distinguish(?d by the segmental location of the 
gland pores and by the presence of genital markings on vii ami viii 
as well as by differences in the male porophorcs. 


Drawida pomella, sp. nov. 


192r). Drawida papUUffr (part), StephenHon, Rtc. Ind. Mvtt. XXVIJ, p. f)l. 

Malrrial Twenty-one Hpeuimens from a tiibo JabvJIcd “ VV 122(i/l. 

Draanda papillifer }?teph. Amingaon, AHHam”, 


The nude pores are not in mid be but arc minute, open, diagonally 
placed slits on the anterior margin of xi slightly lateral to b toward 
the median margins of the male porophorea. The spermnthecal uper- 
tures are minute (not conspicuous), open slits in 7/8, slightly median to 
c (not in 6). The. female pores are minute, transverse slits on the anterior- 
lost margin of xii, in b. 

On segment xi there is visible on each side a protuberant area which 
may be short and transversely ridge-like or more extensive antcro- 
posteriorly and nearly half-moon shaped. The protuberance extends 
trom b nearly to c and anteroposteriorly from 10/11 nearly to the setae 
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of xi or only about half way to the setae of xi and is demarcated ante- 
rif»rly by 10/11 but is otherwise without definite boundaries. On ejicli 
of these areas there are usually snwll genital markings, as a rule kti’ral 
and posterior to the male pore but rarely just median to the* nuile pt.rc ; 
the number of the markings is variable. Sbnilar g(>nital markings 
may be present on the posterior mai-gin of x just in front of tin* nuile 
|)oio|>hor(! and on the posterior margin of vii in a limited region anterior 
to each sp(?rmatli(^cal pore. These markings are very sinaff, transvc’rse- 
ly oval to circular, usually quite sliarply delineated. Sliglitly hirgm- 
iTiarkings, closely paired in oa may also be present on the posterior 
margin of x or the anterior margin of xi. Karely there may be, an odd 
nlaiking or two on viii. 

The vas deferens is short, twisted into a few loosi' loojis. The pro- 
state is (‘longately club-shaped with a short but thick, rounded mital 
knob and a fairly long narrow sklk. The prostates are variously Imnt ; 
the surface smooth or very finely granular. The vas passes into tin’ 
prostate towards the ectal end of the rouiul terminal portion. 

Th(! ovariaii'cliamber is (dosed off irmsially from tlie gut and jnobab- 
ly also from th(< parietc's dorsally, as 10/1 1 and 11/12 pass independently 
to the pallet es only in the vcmtral portion of the b(Mly. The ovisae’s 
are. small and vestigial. The spermathecal am|)ullan are, small but 
wilhin i’acli ampulla is a little wliilisli mat-erial. Tlie atria are oloii- 
gab' and tlattimed, narrowing gradually Uiwards the paimjtes. Att(‘ni])ts 
U) clear the atria were not very succ(?ssfiil, at h.‘a.st no lumen was seen, 
riie. s])erinathe(^al duct passes through 7/8 and into the atrium dorsal 
to the body wall. 



'*■ -Dmwiila ptimella. a. Sjierniathccal atrium. Xm. 20. h. I'roslaU?, xm. 20 

The gizzards are 3-4 iu xiii-xviii : xiii-xv (1), xiii-xvi (1), xiv-xvi (2). 

(1)> xvi-xviii (1). 

There are paired enterosegmental organs on the dorsal face of the 
uitcwtino iu at least 2-4 segments just behind the gizzard region. 

very small, rounded glands protrude through the parietes into the 
coelom dorsal to the genital markings in one specimen. 

■Rc»war/».— The small size of the spermathecal ampullae, the indis- 
■inctneas and fineness of the granular layer on the prostatijs, the empt} 
nearly empty ovarian chambers and the small ovisacs show that 
. worms are not fully sexual. Nevertheless I). jHmelUt can be dis- 
wiiguished from Z). rangamatiam—ihe only other Indian species with 
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male pores on xi — by tlie genital markings and the associated parietal 
glands. In these circumstances the erection of a new species seems 
to be justified cvcmi though the specimens are not sexual. 

The two specimens of D. nepalensis in the tube with D. pomdiu 
are very readily distinguished from the latter by the larger setae of 
the anterior segments and the characteristic male porophores. 


Drawida rangamatiana Stephenson. 

Alalmal vxaminetl. spceinuMi lalxsllf^cl “W 82/1. Drawida rtWigamtiHmm 
sp. nov. Itaii;;nnia(t, (!iiitf»j!ong Hill Tracts, liengal. 17th Julv 
IIcMignrt.” 

The spermatliecal apertures are minute, just median to c ; lijKjh 
pore on the posteriormost nuirgiii and towards the median border of 
a genital marking on vii. The female pores are minute, transvcirse 
slits in 11/12, just lateral to h. 

The male pores arc minute, diagonally placed slits on slight, trans- 
verse j>rotuberances of tl»e anterior margin of xi. Each poropliore 
is delimited posteriorly by a slight furrow that passes mesially and 
laterally into 10/11. The anterior boundary of the male poropiiorc 
is a deep groove, (much deeper than the furrow at the posterior margin 
of the porophore), which is regarded as intersegmental furrow 10/)l 
but slightly dislocated anteriorly by the marginal swelling of xi. Tlie 
median margin of the porophore does not quite reach to b nor docs tin; 
lateral margin reach to c, the nmle pore quite dtdnitely nearer to h tlian 
to c. A portion of xi just behind each male porophore is also slightly 
swollen. 

Genital nmrhings , — On vii : a pair of postsetal, half-moon shaped 
areas, the straight bases of the markings about at 7/8 or possibly traiis- 
pcssing that furrow very slightly, the centres of the markings about 
in c. On ix : two patches of special glandularity, each patch extend- 
ing anteroposteriorly the whole length of tins segment in the lat<?ral 
half of be, the margins of the patches are not clearly demarcated. On 
x : one pair of postsetal markings, each marking just lateral to tlic5 
n^le pore. On xii ; a single, transversely oval, prcsetal area on the 
tight side, the median margin about at b. 

The last hearts arc in ix (not viii as previously stated). 

The prostates are elongate and spirally coiled as in D. longatria 
the surface finely granular. The vas deferens is fairly short, looj>ed, 
back and forth into a fairly regular series which forms a dorso-ventral 
band on the posterior face of 9/10. The ectal portions of the vasa dc- 
forentia were broken across, presumably in the previous dissection. 
Attached to the ental end of one prostate is a filament that may be a 
portion of the vas. 

The ovarian chamber and the ovisacs are not sexual. The sper- 
^thecal ampullae are small and do not appear to be fully developed. 
The atria are largo, conspicuous structures, about 3 mm. in length, 
reaching to the dorsal blood vessel. 

.RemorAjs.— -The holotype is not sexual. If the interpretation of 
the furrows and grooves associated with the male porophores that was 
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given above be correct, the segmental location of the male pores on 
xi will distinguish D. rangamatiana from other Indian species of Drawida 
(except D, pomelk) even though the prostates, spermathecal atria and 
genital markings have not attained their definitive, specific cliarac- 
tiTisticB. 


Drawida troglodytes Stephenson. 

1924. Jkawida troglodgtM, Stophenaon, Akc. Iwi. !/»«. XXVT, p. 129. 

Material examined.-OM specimen labelled “AV llfiO/l. Dram, In troalMs 
8p. nov. Siju Cave, 2,000 feet from entrance. Feb. 1922.” 

The prostomium is probably proloboiis and of the usual type but 
was damaged in the previous dissection. 

The spermathecal pores are very small, transverse slits in 7/8, just 
median to c. The female pores are minute, transverse slits in 11/12, 
in or slightly lateral to b. 

Th(i male porophores are transversely oval, extending across 10/11, 
o(|ually onto x and xi and latcromesiaUy from b nearly to c. Inter- 
segmental furrow 10/11 ends against the lateral and median margins 
of the porophores. The anterior and the posterior margins of the poro* 
}iliores are sharply marked off. The male pore is a minute, diagonally 
jiliiocd slit towards the median margin of the porophore and accordingly 
nearer to b than to c. 

The vas deferens is coiled into a number of loose loops, the mass 
of loops nearly equal in size to that of the testis sac. One prostate is 
•Tcct though this may not have been its original condition. The other 
prostate is bent over posteriorly to pass through the perioesophagcal 
anil ulus between the ovarian (shamber and the oesophagus into xii. 
'file f)ro.states are not spirally (ioiled. 

The ovarian chamber and the ovisacs are sexual but the spermathe- 
ciil ampullae are rather small, translucent and possibly not fully sexual. 
There is a pair of unusually largo atria in vii. Each atrium is erect 
hut is so long that it passes over to the opposite side of the body above 
Die dorsal blood vessel. The atria are flattened, thin-walled .sacs with- 
out dcJiiiite demarcation of a duct but narrowing gradually towards 
the parietes. An atrium figured here (text fig. 0) had been severed by the 



Fio. U(vih)dyt(«. hiH-rmatliccttl atriiiui. Xm- 11. 

previous dissection so that a small ectal portion is still visible in the 
coelom. The figure does not accordingly show the whole length of the 
The ental end of this atrium is bent over on itself ns a sort of 
"‘ip ; the ental end of the otlier atrium is invaginated. 

EemarJes , — According to the original description “ there is no tr^e 
of an atrium Possibly the large size is responsible for the atria being 

overlooked. 
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The holotype is probably nearly sexual, but if the small size and 
translucent appearance of the sperinathecal ampullae are chaiaotcristic 
of the species the type may be fully sexual. 

According to Stephenson the relationships of D, troghdjfies are with 
D, pelludda but the lai'gti spcrmathecal atria quite definitely negative 
this suggestion. 

Family MEG ASCOLKCIDAE. 

Subfamily Megascolkcunae. 

G(!ims Plutellus K. Perr. 

Plutellus sp. ? 

Material rrammd. — (hirjuii«! villiitro, Xcpaul, K. N". Sliarma, aoiiti'ltitr 

Length, to 50 mm. Diamc^ter, to 4 mm. Male pores in o6 on xviii. 
Spermatlieeal pores paired, in or nearly in line with c, in 7/8-8/9. Nc- 
phridiopores lateral to b (pro])abl) ). 

The intestine ])egins in xv. The male funnels and the female fun- 
nels are readily recognizabh^. The seminal vesicles arts paired in ix 
ami xii ; the testes and ovaries large, free in x-xi and xiii. The pro- 
sbites are tubular, the ducts nearly straight. Tin? eetal tips of the 
pe?j.ial s<3tae are bent slightly towards one side and ()rnam(;nted with 
rows of teeth. TJio spermat.h(‘cae are rudimentary, just barely pro- 
jecting int<) the coelom of segments viii-ix. 

Then? is a rudimentary gizzard in v. 

HetmtrJcs. — In tlie coelom there are numerous nematodes with strong, 
paired hooks. 


Genus Tonoscolex Gates. 

Tonoscolex oneilli (Stephenson). 

liUi. Mrya^edideH meiUu .StP|iIipn.son, Her. Ivd. Mum, VTII, p. 377. 

lyiG. Mejitmcvlulcm oneilli, .Stepl»;nson, live. Ivd, Mum. ,V1], p. 314. 

1923. ^olomcnkx oneiUi, ,Stephen»on, Olignehaeia, F. Ji. 1. Heriem, p. 212. 

Material examined, -OiU'. Hpccinicn I.-ibelli-d “ ZKV. 5159/7. Meyamealidemovnlli ; 

Stppli. JaTirtKnuiMi (Abor Kxped.) Giipt. J. S. 3’ypc.” 

None of the olive green colouration is now visible. 

All of the grooves on the male genital shield are not of equal im- 
portance. Some repres(‘nt merely creases in the epidermis. The semi- 
nal grooves are L-sliaped ; the longitudinally placed posterior limb 
of the L parall(>l to the inidveiitral line ; the transverse limb of the 
L passing midventrally but ending abruptly before reaching the mid- 
ventral line. Immediately in front of the m(?dian end of each anterior 
iimb of the groove there is a dtjep depression or invagination with a 
transverse slit-like aperture. The margin of the aperture of the in- 
'^agination is tumescent and lobulated, one of the lobulations larger 
than the others and at the median end of the anterior limb of the semi- 
nal groove. 

The prostate is folded. 
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The male pores were not identified. The pores were 
not visible externally and determination of their position would have 
involved tracing the prostatic duct through the parietcs. The holo- 
typn is rather badly preserved and the male genital shield should be 
preserved in as good condition as possible. 

T. oneiUi is distinguished from the Burmese and other Indian species 
of the genua by the invaginations near the anterior ends of tlio seminal 
grooves. 


TonoMolex atriatus (Stephenson). 

1014. Nntoncdex nlrittlua, Stephenson, M. I ad. Mim. VllI, v. :i^O, 
l!)23. N<d<m(dfx alrinliiH, Stophensoii, Olvjoehaeia, F. R. I. Nprirn, p. 218, 
liill. Ndfweolfx Htnenrli, Stephenson, Rec. Jhd. Mhh. VIII, [>. 

I!l23. yiAnMadex liemrti, Stephenson, OHyrnharUi F. Ji. 1. Sericit, p. 2lfi. 

Mnimal exmiiined.— Two speoinions labcileil “ ZKV'. r»30l-{i/7. Muloarolex /tleirfirli 
Steph. Hotting, alt. I.IWO feet (Abor Kx|ie(lt.) (!apt. K. 11. Stewart, 
'rypes ” ; three immature six^imens labelled “ ZEV. 5:Wfi-(i/7. Xidoseolfr 
xlriiilu^, »]i. now Abor Exped. Hotting, alt. 1,3(K) feet. 21st December 
l!)12. Under stone.s. S. W. Kemp;” one dissected, aclllellati' speei- 
men laliellcd “ZKV. 0384/7. .Stditacokx Mmfva, sp. nov. Alior Kxped. 
Upper Hdtung, alt. <;a. 2,t)00 feet. 4th January l!)12. Koniid in earth 
when road making'’; ami I dissected sp«‘imen' lai)ellcd “ZEV. 5410/7 
,\iihsr»li\f sp. nov. Upper Rolling. .51h .Tanunry 1012.” 

None of the specimens of N. strklus are ftdly cliteJlato ; one of 
tliO H[)(>cimciis in the first lube of Hlrinfas ixa well as tho specimen in the 
(hinl hit VC alight indit^ations of the development of the cliUdlar 

gliindiilarity. 

Till' seminal grooves are usually a.s figured by Stephenson but on 
one spoc.imen tli(i grooves arc straight, without the laterally directed 
terminations. The altsence of these short terminations may be an 
iiiilividnal variation, an jibnormality or nwy represent a juvenile con- 
dition. The “tags” may be entirely lacking, rudimentary or well 
devi'lopcd. The “ tags ” when pre.sent are devclopmcnt.s of the anterior- 
most margins of xvii and. xviii just lateral to the seminal grooves (the 
intprsegmental furrows 16/17-17/18 visible vcntrally clear to the seminal 
grooves). The “ kgs ” art? slightly more lateral to the seminal grooves 
on the types of steivarti than on slriatm. 

The types of stewarli have nuirkedly protuberant clitella on which 
the interscgmental furrows arc lacking. 

The prostates are in xvii-xviii, the jmrtion of the gland in xviii folded 
so tliat the lobulation is more ap|)arcnt than real. 

Umarh. —Tlw differences between sfcwwrfi and striaiiis in size, 
pri'.s(‘iicc or absence of cahaferous glands in ix, size of prostates, the 
presfMice or absence of seminal vesicles in xii are of little significance 
‘■specially in view of the immaturity of the specimens of sirktns. Intra- 
specific varhition in body size may be considerable within the genus 
lonomlex. The very striking similarity, almost identity, of structures 
Ob the male genital shield, the seminal grooves and tag-like processes, 
does furnish very definite evidence for the specific identity of the two 
forms. 
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Tonoscolex hoiai (Stephenson), sf. inq. 

J!f32. Megamdex horait KtejJienson, Jiec. Jnd. Mvs, XXIV, p. 432. 

1923. Menuncolrx Aom*, Sluphnnaoii, Oligoehaiita, F. Ji. J, Series, p. 247. 
Material emwined . — One specioien labelled “ W 703/1. Megaseolex horni .St^'ph. 
Cherrapuiiji, AHnam. Dr. S. L. llora.” 

The male pores are minute, on small papillae on xvii. There are 
no seminal grooves. 

The prostates are small, each with two flattened lobes, the length 
of the prustatic duct which is bent into a single loop slightly grcal^T 
than the length of each of the lobes. Prostates and ducts are conliiKid 
to xvii. * 

The calciferous glands are three pairs in x-xii. The male funnels 
are paired in ix and x, but there is only a single pair of seminal vesicles 
m xi. 

The- spcrmathecjae are in vi and vii. The duct is slightly coolomic 
but is shorter and stouter than the diverticulum. The latter is lunger 
tJian the ampulla, sh'iidcrly tubular and passes into the median side of 
the duct. 

Rmarks . — The holotype of T. korai is aclitellatc. The species (iui- 
not be adequately characterized until mature specimens are availahlp 
for cxiimination, but even so the type is much more like speciniens of 
Tmoscolo'. than Meytmolex, Differences from Indian and Iluunrsp 
Bpeci(‘s- slightly wider separation midveiitrally of the sperraatlncail 
pores, ili(' absence of the seminal grooves — appear, on the whoh; to hi- 
relatively unimportant, especially in view of the immaturity of llip 
type. Perichaetine setae are present in T, ferinus from Burma. 

Genus Pfaeretima Kinberg. 

Pheretima annandalei Stephenson. 

1!)I7. Fhrrethna mitiavdahi, Stoi>1ii'n8u», JUc. Hd. Mas. XI 11, p. 3S0. 

Mail rial ruamiMfd.- 'I'lip I'.olcit^jpe in n tube luhclicd “ W’ S/J. F/itrrlma 
dahi iSlc|j]iC'ii8(ui, CatiUHriiia wood^ at fSinggoui, Tali* ^a]^ J i' 

Aiinaficlalc.” 

The setal numbers are : vi/28, vii/30, viii/40, xvii/16, xviii/12, 
xix/17. 

The spermatkecal pores (secondary) are fairly largo, transverse 
slits in 5/0-8/9. 

The apertures of the copulatoiy chambers are transversely slit-like 
with tumescent and finely lobulatcd margins. 

The. genital markings are very smaU, rounded tubercles located 
in the midventral region. On viii, a presetal row of three nuirkings 
near tlu; anterior margin and a postsctal row of three markings, lb 
addition a single presetal marking between the anterior row and the 
setae. On xviii, one presetal marking and a postsetal row of 3 mark- 
ings. On xix. two })rcsetal rows of three markings each and two post- 
setal tubercles, one near the setae and one just in front of 19/20. Singj^ 
markings on viii, xviii and xix arc in line with one of the markings in 
the rows. 

The intestinal caeca arc simple. 
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The prostatic ducts are bound by connective tissue to the dorsal 
faces of the very conspicuous copulatory chambers. Within the 
copulatory chamber is an clongately tubular penis, slightly more than 
2 mm. in length. The penis is slightly widened in the dorsalmost portion 
of the chamber. 

The seminal vesicles are very large. 

The spcrmathecae (text fig. 7) are similar to those of P. tjmella. 



Vm. 7.~Pke.rdima annandalei, 8j)ermathRia. xm. Jl. 

Remarks .— holotype is probably incomplete posteriorly. 

P. amanddei can b(? distinguished, for the present, fiom P. Jlmeri 
l)y the. presence of the genital markings and from P. ycmdlu by the 
absence of tin; pscud(x:opulatory chamlM;rs in xix or xix and xx. 


Pheretima Hpora (Beddard). 

1900. Amifntns lletldanl, Proc. Xml. Sor. Lmiim, |), 008. 

1SW2. PhmtmabijM>ra,i^U'}yhmmxu Attn. Mmj. hut. If 14. (S« r. 10) IX, p. 2151. 

Matfriul txnminfd, — From the JlriURli Wutspum; tlirfc in a liihr 

lalicllcd “ liNH. lUlh May l!Ur»-l(). Mala} IVniiinda. 
nc-ddard!” 

The genital markings are painxl and postsetal on vii. The two 
markings nearer the midvcntral line are transversely oval and close? 
to th(! setae. The smaller markings are circular or nearly circidar, close 
to 7/8, one marking just median to each spi;rmathecal port? in 7/8. The 
Icrger markings arc probably about 7-8 intersetal intervals median to 
the spermathecal pores. 

-Bemarfo.— Stephenson looked at these specimens, noting that the 
jar contained “three hard, blatsk and shrunken specimens, in which 
even the external characters arc not distinguishable.” The worms 
were soaked for 24 hours in water and after this treatment the external 
genital markings could be recognized. None of the specimens had 
been previously dissected. The soaking in water did not appear to 
he sufficient to enable much of the internal anatomy to be worked out, 
but four brief notes were jotted down which are transcribed herewith. 
The protuberant body in the pseudocopulatory chamber in xix is more 
like the penis in the copulatory chamber of xviii than in P. gemeUa. 
The spermathecal diverticulum appears to pass into the duct nearer 
to the parietes than in P. getneUa. The last pair of hearts is probably 
in xiii. The testis sacs of x and xi are probably U-shaped, the seminal 
vesicleB of xi within the sac of that segment (1). 



258 


Records of ihe Indian Museum, [ VoL. XXXVl, 

l^nnarks. — P. hipora can be distinguished from P. gem^hUf for the 
present, by tlie paired, transversely oval genital nwrkings and the limi- 
tation of the genital markings to a postsetal location on vii. 

Pheretima dunckeri Micliaelscn. 

iy02. rhereiima dvnekm, Mieluu'JHnn, MiU. Mu». Ilamburgt XIX, p. 9. 

Material (xamhied.- Vnini the Hamburg Museum, four ulitollate and undis- 
si-fJwl Hpi‘«inicns mid seme fragments in a tube labelled, “ V 5870. Phfretma 
Jhivrkeri Miehlsn. Duneker. Malayische Halbinsel.” 

External charaderistics. — The first dorsal pore is 11/12 (3). 

The sf)ernuitlio(!al apertures (secondary) are transversely slit-like 
openings in fi/7-7/iS into rleep invaginations. On the anterior wall of 
the invagination artrl somel.iines visible from the exterior if the aper- 
ture gap(‘s open or is held aj)(*n there is a genital marking on which there 
is a minute pore. This pore may possibly be the minute, primary sper- 
mathetjul pore. 

The “ grosH(? moniiliehe Poren ” (Michaelsen, 1902, p. 10) are the 
apertures of tlie copulatory chambers. The smaller male pores are located 
on penial bodies in the copulatory chambers. These bodies may be 
visible from tin? exterior when the aperture of the chamber is relaxetl. 
The penial bodies are softened and wrinkled and probably somewhat 
maciirated. 

On vii there n,re about 19 sperinathecal stitae. Presumably the 
midventral setae on xviii have dropped out. 

Internal Anaixnmj.- lhe. intestinal caeca are simple. The single heart 
of ix is on the left side. The last pair of hearts is in xiii. 

The testis sacs of x and xi are unpaired and U-shaped. The hearte 
of X are within tlie limbs of the sac which are in contact dorsally above 
the gut but afiparently not fused mid-<lorsally. The seminal vesicles 
and hearts of xi are included witliin the limbs of the sac of xi ; the limbs 
of the sac? not in contact above; the gut and but loosely attached by 
connective tissue to the gut. The prostatic duct is rather slender, 
slightly sinuous and passes into the lateral face of the copulatory chamber 
close* to the jiarietes. The copulatory chambers are huge. The pros- 
states extend through xix-xxiv. 

The dorsal portion of a Hjicrnuithecal invagination projects in a 
rounded fashion cpiite noticeably into the coelom. The diverticulum 
which passes into the pasterior face of the duct is twisted into a closely 
compacted mass of loops from which projects slightly the ovoidal ental 
terminus. 

Remarks. — Only one other qiiadrithccal species of Pheretima with 
spermathecal jiores in C/7-7/8 is known at present from the. Asiatic 
mainland, P. mimerita from Burma. Tlic latter is distinguished from 
P. dunckeri by the presence of septa 8/9-9/10. 

Pheretima floweri (Bonham). 

1897. Perichtuta jlou'eri, lieiiliam, Journ. Linn. Soe. Landont XXVI, p. 217. 

1900. Pherelma Jloweri, Micliaclseii, JJa^ Ticrreiekf X, p. 287. 

Material examined.—Uhree noilenod npeoimenii in a tube labelled “PencAeete 
Jloweri. 98. 9. 30. 9-11. liukit Timah, Singapore. S. S. Flower.'* 
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The setal numbers are : vi/11, vii/14, viii/13, xvui/S. Setae are 
present ventrally on xvi. 

The clitellar colouration does not extend either to 13/14 or to 16/17. 

The female pore is single. 

The apertures of the copulatory chambers are transversely slit- 
likc with the margins in apposition. 

The spermatheoal apertures are tiny, transverse slits ; four pairs 
in r)/6-8/9. 

Tliere are no genital markings. The “flat, rounded papillae” 
in<!ntioiied by Benham are doubtless the copulatory ohainbers which 
arc visile through the transparent epidermis as white, (?ircu]ar patc.lios. 

According to Benham, “ one of Iho ‘ penial ducts ’ is partially j)ro- 
triided” from the aperture of the copulatory chamber. The penes 
are not actually visible externally but a flattened big-like proc 4 \s.s pro- 
trudes slightly from one of the copulatory chamber a|)(Ttures. Doubt- 
less it is tliis tag-like process which was refem‘d to as a “ penial duci.” 

Septum 8/9 is possibly present (?). 

The intestinal caeca are simple, probably extending from xxvii 
into xxi. Th(! last pair of hearts is in xiii (2). 

Each s(;minal vesicle is })rovided with a finger-like to conical, primary 
nnipulla (2). There are paired fiscudovcsicles in xiii and xiv (2), The 
prostates extend through xvii-xviii or xvi-xviii. The prostatic (bicts 
art! short but stoutish and nearly straiglit. The copulatory cJiamhers 
ape fairly large. Within the copnlatoiy chamber is an elongately tubular 
p«!iiis, the dorsalmost portion slightly thicker than the ventral terminus. 

The spermathccal rliverticiilum compristw a slenderly tubular stjdk 
and an ovoidal, definitely demarcatal, seminal cbambciu. 

linmrJiH.- Omi of the specimens is v(?ry badly softeni'd and was 
completely disregarded. The account above is bawul mainly, and so 
far as tli(! pxt(‘rnal clmracteristics are concerned ciitirejy, on an un- 
dissected sp(!cimen. Some of the internal structures in both KpfH;i- 
luens are now rather shapeless. 

Pheredma hawayana (Kosa) 1891. 

“liankB of fjtn;am north of Mowkliar,” Shillong, Dec. 4, ]l. S. Hint, 2 

clitcllato Hpccimcna. 

MaUrial extimtnrd, — Kali Jhora, Kafihari anti Singla 'JVa Clanh^ns, KiiiKooiig, 
4,U00 foot, Sta. 20, March 6, 1026, M. >Sharif, 0 (.lilcllatc siicciinciis. 


Pheretima honlleti (£. Ferr.) 1872. 

1016. Pherdimu trimndravn, iSU^phcnKOii, Itrr. hd. Mns. XII, p. S.’}"). 

1923. Phrdima Iriviindranu, Sicphcnsoii, (flhjoytichw fa, F. ll. 1. Smm, p, 314. 
ISOS. ^Pet-ichuda tnuauenrensU, Fcdarb, Jovrn. Pmnbaij A'«/. Hid. A'or. XI, ji. 
436. 

Material examiHed,-~i)m Hpccinu'n lalxdicd “ ZEV. 7233/1. Pherflma trimw’ 
drana Stephenson. Trivnndnim Museum, I'rivandrum, 'J'ravani-ore. 
Type.” From the llritish Museum ; two dissected specimous labelled 
'^Pherdima eresendka f 1004. JO. S. 18-26. Dehra Dun. Coll. Hed- 
dard ” and one spetjinien labelled “Mefiamdex (Pheretima) hmlleti F. Perr. 
1924. 6. 21. 6. Salem and Bangalore.” 

The holotype of P. trivandrana is aclitellate but is quite obviously 
foferable to P. houIkU ; the spermathecae, copulatoiy ohambers and 
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penial bodies aie quite ohaiacteristic. One q>ennatbeoa has an extra 
diverticulum. 

The specimens from the British Museum are quite clearly referable 
to P. honUeti. 

Fcdarb’s P. tmvancorensis is something of a puzzle. The type is, 
apparently, no longer in existence. The original account which has 
never been emended is inadequate. Except for the spermatliecae the 
worm could quite easily be placed in P. houUeti. Possibly Fedarb 
mistook the stalked glands associated with the spermathecae for the 
spermuthecal diverticula. 

Pheretima mekongiana (Cogn.). 

l'J22. Mfgaaeokx {Proniegancolex) ^ekmtjianvf, Cognetii cli Martiis, Boll. 

Zoul. Tttnno, XJCXVJJ, No. 744, p. 3. 

Mulerittl rxamived.- Vwm tlio British MuHcuni : the lio]ftt}'])e In a tube Milh 
the following liihel Megtmohx {ProtnegaKohx) mehmyianun. IH'JI. 
7. 30. 4. Mekong (Ban Leuin) Annam. 1^. Dr. Maleolni 

iSmilh.” 

The single, female pore is on xiii. 

The male pores are short, transverse slits, on xvii ; each male pore 
towards the lateral margin of a fairly large disc that is apparently r(’- 
tractilo into the parictes. Just lateral to each male-pore disc there is 
a rather crcscenti(5 but deeply bowed groove, the concave side of tlie 
groove facing midvciitrally. 

The spermathecal pores are transverse slits ; four pairs, in 4/6-7/8. 

The intestinal caeca are simple. 

In the pharyngeal region there are acinous masses of “ blood glands.” 

UemarkH. — The holotype is immature, the clitellar glandularity only 
slightly indicated. Tlic internal organs of the anterior end arc rather 
messed about as a result of the previous dissection. 

The worm is obviously a Pheretma as indicated by the testis sacs, 
the intestinal caeca and the blood glands, but whether tlie holotype is 
to be regarded as an iibnormal specimen or the species as characterized 
by an anterior homeosis is not obvious. The male and female pores, 
the origin of the intestiue and tlie intestinal caeca, and the gizzard are 
all one segment anterior to the usual locations in the genus. It might 
almost be cx])ccted, in these circumstances that the testis sacs and the 
seminal vesicles would also be one segment anterior to their usual loca- 
tion. According to Cogiu^tti di Martiis, however, the Re wiinal vesicles 
we in xi and xii while the testis sacs are in x and xi, t.c., in the segments 
in which they wouhl normally be found. If these locations are correct 
the last pair of testes are just one segment anterior to the ovaries while 
the last pair of seminal vesicles are actually in the ovarian segment. 
These are characteristics so very unusual that they might almost be 
regarded as evidences of aljnomiality. 


Pheretima mirabilit (Bourne). 

"*^*‘'*“ *nirabili», Uourne, Proe. Zoai. Soe. London, 1886, p. 668. 
i*"®***'® mirabtHs, Michaelaen, Bat Tiemkk, X, p. 284. 

1891. Pmehatla hderochatia, MicbaelieD, AVh, Vtr.Hambnrg, XI, part 2, p. «. 



1928. PhtreHma hOeroehaeh (part), StephcnBon, Oiigocharta in F. R. /. So, n 
302. '* * ■ 

With reference to P. h^rorlmia Stephenson 1923. “ The exlm-Imlian distrihn. 
tion of P. on p. 301 of ray P. H. I. volunu! is ail wroti^, aiin c 

it includes the localities of P. indira as piven in Michaolscn’s ‘ 'riein<ii-|, ’ 
volume -~l was under the iinpreawon, when I eunipilod the list, that P. 
indka was a synonym of P. hUrnhwIa ” (from a letter of J. Stenhciisim * 
dated Aug. 12th 1930). ’ 

1928-32. PAerrfiwoAeferocAwfa Gates, Uu». XXVlll,n. im ; XXAII 

p. 310; XXXIH, p. 387 and p. 487 ; XXXIV, p. fi24 ; XXXV, p.' 

1900. Pharetima indica (part) Michaelsen, Dim Ticrmvh, X, p. 27o. 


Materkd examined.— '' from among potato ]jlantntif)n liiils ami eowflmi'i 

• manure on thegorge below Dumpep Dak Jinngalow," fherniimnii. Nov. I'J, 
1920, S. Ilora, 109 clitcllato and 7 aelitellaU^ speeimens. 

“ Banks of the stream north of Moklinr,” .Shillong, Dec. 4, 1930, 11. S. llao, 
12 clitcllato speeimens. 

Myntaung Valley, Nartiang, .faintha TTills, Awmin, Xov. 28-29, 1930, il. S. llao, 
2 clilellatc specimens. 

Bababndan Hills, Mysore Slate, l)w. 1928, Dr. H. K. Jtao, 2 olilellnle Kpeciinfris. 

“ llavincH and tea gardens hetwetm Clanradon Hotel and I’mivsI tlfli.r,’’ Kiir- 
seong, Darjiling District, Sla. 22, March 8, 1920. M. Sliiirif, 10 elilellato 
specimens. 

KaIim[iong, May 23, 1930, 53 cliteilatc .siwciraeiis. 

Tista Bridge, .Iiino 2, 1930, 7 clitcllate speeimens. 

Uoimd about tbc forest oOiec near \'ietnria SebonI,” Kiirseoiig, Diiijiling 
District, Sta. 21, March 7, 1920, M. Sharif, 7 aelilellnle speeiniens. 

“Under stoiios along sides of Kvelyn Itide and llio Golf Course,” Shillong, 
Dee. 7-8, 1930, H. H. Uao, 6 clitellnte siiceiineiis. 

Hajipy Valley, near Shillong, Nov. 18, 1930, H. S. Dao, a elitellnie sporiineiiii. 

Kaglcs Crag near tlio Kaikay Station, KiirsiKing, Darjiling Dist., Sla. 21. 
March 10, 1928, M. Sharif, 3 elitellate spticiinens. 

Shilloiig-Ohorrapunji Hoad, near Shillong, Dec. 8, 1930, 11. S. Jlau, 3 olitellale 
specimens. 

Kali Jhora, Kafihari and Singla Tea Gardens, Kiir.seong, 4,000 feet, Stn. 20, 
Jlanh 8, 1926. M. Sharif, 3 clitcllate spwimens. 


PostrJitcllar genital markings are lacking except for one or two, 
tiny markings located either on the male ywre jiroa or in contact with 
the male pore area and within the concentric furrows surrounding the 
male pore area. Preclitcllar genital markings are nsualiy present and 
nwy be either presetal or postsetal. The presctal nuirkings arc 2-IJ 
intersetal intervals median to the spemiathecal pores, while ilic post- 
ictal Tnarkin^ H are usually lo(«itcd just in front of tln^ spijrnuithecal 
pores. The postsetal markings are smaller than the pr<w?tjil markings. 
()n a scries of 44 individuals selected at random the markings are located 
iw sliown below. 


Genital markings. 

Presetal, on vi-ix .... 

Presctal, on vii-viil .... 

Presetal, on vii-ix 

Presetal, on viii 

Presetal, on viii-ix . . . • 

Presetal, on vii-ix ; postsetal, on vi-viii 
Presetal, on vii-viii ; postsetal, on vi-viii 
I*re$etal, on viii ; postsetal, on vii-viii . 
Presetal, on vii-viii ; postsetal, on vii-viii 
Poking 


Specimens. 

1 

7 

15 

3 
2 

4 
7 
1 


3 
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TJiere are fairly larg(\ paired lymph glands in the postclitellar seg- 
ni(!nt.s and blood glands in v and vi. There are masses of nephridia in 
V and vi. 

The single heart of ix is on the left side in 13 specimens, on the right 
side in 3 specimens. Hearts of x are lacking in 15 specimens. In one 
worm a heart belonging to segment x is jwesent on the side opposite 
to that of the. commissure of ix. This aberrant vessel cannot be cou- 
fus(?d witli a ])Osl:eriorly dislocated heart of ix as it arises from the siipru- 
o(?s<j]jlu>.g(‘al trunk and passes into tlu^ testis sac; of x vcntrally. 

The intc'stine begins with 15/16 (16). The intestinal caeca are simple, 
and in (‘acth of th(‘ worms are w'ithoiit nnirginal constriciions' of any 
sort. 

One worm has a pair of prostates, 4 worms have each a single, r!ith(;r 
small ])r()state, ] 1 w'orms have; no prostates. Prostatic ducts arc present 
though the glands are absent, the duct always c or u-shaped. 

Tile testis sac of xi is unpaired and median in eaidi specimen 
In one worm no funnel is present in the sac of xi on the left side, hut 
on the posterior face, of 11/12 projecting freely into xii is a funnel, pre- 
sumably the* missing funnel of xi. 

The testicular material of segment x may be in two distinct ovoidal 
inasscjs on the anterior face of septum 10/11, the masses ratlier diag»>nal 
in position- - 1 hr; dorsal emds more median than the ventral, or the ovoiilal 
masses ma}' not bo dis(;rete but conneeted transversely by U'sticailar 
material in shape, varying from slemh^rly cord-like to thickly haiul- 
lihe, or the masses themselves may appear to be directly in contact 
by their dorsed ends, with little if any appearance of a transverse bridge; 
or band in b(‘t.ween (fuscnl). The eoimoetion or fusion of the testicular 
masses ])rodui:os an appearance which has been refoiTcd to in phrases 
such as “ t(?stis siics of x paired but with transverse connection 'fhe 
variation in the appearance can be iuterpre.ted Jiowcver us the re.sult 
of varying degrees of contraction of a single, unpaired, testis sac ; the 
greater the con tract ion the more the resemblance to a paired condi- 
tion. Weaker contraction on the other hand results in less indication 
of pairedTiess. lii these circumstances it seems to be preferable to 
refer to the testis sac as unpaired rather than pair(;d, especially wlieii 
tlie latter term must be qualified by some statement as to transverse 
connection. Furthermore in each of the specimens with two, discrete, 
ovoidal masses of testicular material it is possible to demonstrate a con- 
nection (passage) lietwecn the two lateral portions of the sac in which 
the t(?sticular material has been concentrated, even though there is 
uo testicular material iu the passage. In these particular worms it 
would appear that the. semi-fluid contents of the single sac have been 
thrown into tlic lut(?ral portions of the sac by strong contraction and 
there coagulated into ovoidal masses by the process of preservation. 

The demonstration in each of these specimens of P. helerochaeta that 
the two discrete nuisses of testicular material arc really in lateral por- 
tions of an iinpuired testis sac lias been possible owing to the fact that 
in each of the worms the membranes concerned, though thin, are strong 
enough to permit manipulation with the dissecting instruments. Often 
one must deal with worms in which the membranes are so fragile or 
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so poorly preserved that they rupture when mauipulated boforc the 
condition of the sac can be determined. 

Septum 10/11 is held posteriorly in such a way fluit tliti testis sac 
oil its anterior face appears, in a mid-dorsal dissection, to be on t lu? 
voutral parietes with a deeply incjiscd or bilobed anterior nuu‘}?iii. lint 
if the tissue which holds 10/11 backwards be cut and l lie septum ludd 
erect, the location of the sac on the anterior of tlu‘ septum with 
the ventral lobes of tluj sa(! not quite reaching' the ventral parietes lie- 
coines immediately obvious. 

The length of the spermathecal due,t absolutely aiifl relati\'e to the 
length of the ampulla varies, but is. almost always if not always, fairly 
slender. The length of the diverticular stalk relative to the, lengtli 
of the spiimathecal duct varies but in each of the specimens the. stalk 
is longer than the seminal chamber. The latter is clearly and slmiply 
(j(‘limited from the stalk, and is not as in P. hnmynna incieiy a ratlua* 
indefinite and rather sliglit, short widening of llie ental eiul of the stalk. 

The f^outh Indian spccimtms <‘ollo(“,ted in Mysore not far from the- 
type locality of P. mraUlis are charmterized by tin' fuesenee of four 
pairs of tiny postsctal genital markings on v-viii and two pairs of larger 
presetal markings on vii-viii. Ea(di postsctal marking is i-lose to the 
posterior margin of the segment, just in front of or a tiny I ride median 
jo the spenmithecal pore. The number, segnmital lo(.*a.tion, and inlra- 
segfueiiial position of tliese iiuirkings is (‘xuctly as in Jioiiriie’s P. mim- 
hilts. There can be very little if any doubt tliat these My.sor«) worms 
aelually belong to Bourne’s species. P, mirabdis as it can now l)e do- 
lined is nut distinguished from P. hekrochaiiu Mich, by any characters 
of sj)ecifi(! or subspecifu; importance. Micbaelsen’s name accordingly 
falls into the synonymy of P. mirabilw. 

An examination of a number of spernnieiis from Northern India 
wliieh had been identified as P. hetcrochaela disclosed several with four 
])airs of posts(dal markings. Not all of these markings an: however 
easily recognizable. In most of the worms the markings on v-vi ctr 
vii arc not visible at all until after the cuticle is peeletl olT. (In other 
w'orms no postsetal markings can be found on v-vi or vii even aftcT 
removal of the cuticle, yet at the approximate site of each marking 
there is a tiny pit or pore. On opening the.se worms stalke«l glands 
are visible the ducts of wliieh pass through the parietes to the pits or 
pores just mentioned. 

On the other hand, in a number of worms on which postsetal mark- 
ings arc readily visible without removal of the cuticle the stalked ghiiKls 
are smaller and muck more difficult to find or lacking (f ). 1 he gliinds 
(also glands of presetal markings) may be entindy within the longitu- 
dinal musculature or on the parietes but covered over by connective 
tissue or slightly protuberant into the coelom. The glands of the post- 
setal markings are quite anterior to the markings, the rather long sUlk 
or duct passing posteriorly within the parietes. In worms with four 
pairs of postsetal genital markings the number of presetal markings 

varies from 0-3 pairs. , . , , , c -i i 

In the table on page 261 only tliose markings which can be definite y 
identified without removal of the cuticle are noted ; no reference to 
pits or pores that may be recognizable is included. 
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Phervtima robiitta (E. Pen.). 

.|N72. Pvrichncta robunta, E. J’orrier, A'nvr. Arch. Mvs. Parig, VIIT, p. 112. 
liMKK J*hcrdinia rohunta, MivliAcIsi'T). /V/# Ticrrf.ich, X, p. 2fl9. 

?Plu;n'tinm huntiUiyanat SU;plit iisiiii, Proc. Zoot. »S'or., Lcmdon, p. 893. 

MnUrial rmmincd . — Enwn the Jiriliah Musoum : out? fairly well prcBurviil. 
(lissc'ctiiil but aclit.fillatt* Hpecinion in a tube labclli'd, “ P/icrrlhmi winnUn'- 
retiAin. 1901. 10. Ti. 1401. VVl‘kL Jnrliefl. Coll. llccJclard and the bolu- 
typo of P. himalnynua in a tube labelled, “ Plif-relima himnlayana >Steji]ii>ii- 
Huii. Type. 1924. 10. 21. 27. Darjiling. 7,0(M) feet. Mount Kvert-Bt 
Expedition 1924.” 

Tlic Dmlc pores, on the specimen of P. inandluoresiSf are minute 
each pore on a small, transversely oval tubercule. Just median to 
cacli male pore tubercle there is a similar, prcsetal tubercle. Near the 
midventral line, close to the setae and also on xviii there is a pair ol 
prcsetal, ^(enitjil imirkings. Tliere are four pairs of prcsetal, preclitcllar 
gtjiiital markings, on viii and ix ; one marking immediately posterior 
to <?ach spermathecal pore and another marking slightly median and 
slightly })osterior to the spermatliecal pore marking. Setae : viii/m. 
22, xviii/ca. 23. 

The intestinal caeca are simple ; the ventral margins lobulated. 
The last pair of hearts is in xiii. Each seminal vesicles is provided with 
a distinct primary am])i]lla. In xiii there is a pair of pseudovesicles. 

The setae, on the holotype of P. hiwalayam arc : viii/ca. i5, xviii/10. 
Each minute male pore is on a snull, transversely oval tidjcrcle. A 
singhi, prcsetal tubercle is visible on ix, the tubercle just median to the 
probable location of the spermathecal pore. 

The intijstinal caeca are simple. 

Hemirl's . — The holotype of P, himtlayana is probably not fully 
mature, the clitellar glaiidiUarity is only slightly indicated and the 
setae arc visibhj on all throe of the clitellar segmemts. 

The specimen is very similar to some more or loss abnormal speci- 
mens of P. robusla from Szechuan ami also to P. ormta from the northern 
portion of the Shan Plateau in Burma. 


Pheretima virgo (Beddard), sp. inq. 

1900. AmynUm virgo. IkMldnrd, Pfoc. Zovt. tiuc. Lontiun, p. 89f>. 

1932. Phcnlimu rirgo, IStupIiwisoii, Avv. Mug. Nut. J/iH. (Str. 10) JX, [i. 2:W. 

Jlutefial cxaniitud.— y rum the Britisli Mueeuin ; two Bpet-inuuis in a tube lalu ll- 
cd, “ Amyvlus Hrgu (types) 1924. 3. 1. 211. 13. Malay J'eniiiKuJii. Caiii- 
lindKO (E.) ” and one Hpoelmeii in a Uibo latellcd, “ Amyutug virgo. J90J, 
10. r>. 197. Malay IVnineulii. Coll. Beddard.” 

The spermathecal setae on vii and viii are about 24 or 25. The 
spermathecal apertures are transversely slit-like. The apertures of 
the copulatory chambers arc also transversely slit-like. 

Each seminal vesicle is provided with a primary ampulla which is 
sunk into the dorsal margin of the ventral lamina. In xiii there arc 
paired pseudovesicles. In each copulatory (shamber that was opened 
there are three genital msirkings, one of which is much larger than the 
others. Owing to the softened condition of the structures the male 
pores were not dc^finitely identified. The spermathecal diverticulum 
passes into the lateral side of the duct within the parietes. 
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In the nerve cord of one of the specimens there are cysts. On the 
foeloiiiic face of the parietes of another specimen there are numerous, 
tin}', whitish cysts. 

itemrks.—AW specimens hitherto referred to tliis species, P. virgo, 
arc doubtless abnormal, at least so far as the spermathccae are con- 
cerned. The spermathecal abnormalities are quite possibly the result 
of a heavy parasitic infestation. The parasites may also have influenced 
other characteristics of taxonomic importance in these specimens. As 
the " normal ” characteristics of the species to which the wonns belong 
cannot bd determined, the status of the species remains dubious, though 
the relationships appear to be with P. mamUlana from Burma. 


Genus Perionyx E. Perr. 

Perionyx macintoiliii Beddanl. 

1892. Perionyx maciwiMhii, Bcddard, Prac. Zwtl. Hor., London, p. GS7. 

189.*). Perionyx madntothii, Jieddard, Manog. p. -138. 

1900. Perionyx rn'inloehit Michaelscji, Jhut Titrrrich, X. p. 208. 

1917. Perionyx m^intoshi, StephenHun, Jiee. Ind. Mns. Xlll, ]i. 383. 

1931. Perionyx w’tnloaW, Stcjdicnfion, Hre. Ind. XXXUI, p. 181. 

1883. 'rperionyx m'intoshii, Beddanl, .inn. Mitg. Nnl. Hint. (Scr. .’)) XI 1, p. 217. 

1924. Perionyx m'intoehit Stfipheiison, Per. Jnd. Mum. XXVl, p. .341. 

1910. Jjtmpito inbiust Stapheiison, Ree. Ind. Mum. XIT, p. 310. 

1923. MegoMcolex dubiust Stephenson, OligoehotUi, F. B. I, Serm, ]), 210. 

MaUrial examined.— Tvto specimens of Perionyx n^intonhii in tnlios willi fjdlon’ 
ing labels : “ W 87/1. Nepal Valley, K. llimalayns. Ll.-Col. d. Manners- 
Smith. Alt. 4,500-6,500 feet” and W 1129/1. (!ontonment Hill, Cher- 
rapunji, Assam, 4, .300 feet. Hr. S. L. IFora ” and the hnlotype of Megnit. 
ruiex dnbine. 

" In red to light brown soil with few rockH,” roatiHido near Lcesankhii villa^'C, 
Chowtara Hialriot, Nopaul, July-Angnst, l*it)f. K. X. Slmrnm, I clilellate 
or partially elitellate specinienH, 

Dmription : Edenml eharademlios (Chowtara spt?cinieas).— Length- 
to 4‘jO mm. Greatest diameter, to 13 mm. Dark bliieish grey to blueish 
dorsally ; lighter but also pigmented vcntrally ; clitellum, reddish. 

The setae begin on segment ii; v/106, viii/lO, ix/124, xii/ll7, 
x.v/101. 

The first dorsal pore is in 5/6. 

The clitellum probably extends over xiii-xx but the epidermis of xii 
and XX or xxi-xxiii may be slightly modified and reddened ; interseg- 
mental furrows 12/13 and 18/19 or 20/21-22/23 are much deeper than 
on the region between. 

T’hc spermathecal pores are transverse slits close to the midventral 
•Inc, two pairs in 7/8-8/9, each pore surrounded by a circumferential 
lip. ^ 

The single female pore is presetal on xiv. 

The male pores are minute, transverec slits, 2-2J mm. apart (9-10 
intcrsctal intervals as measured on six), within the depressed male 
*^^iold, posterior to the setae of xviii ai d about in line with 18/19 which 
(as well as 17/18) is not visible on the male shield. The pores are quite 
some distance behind the setae of xviii as the sctal line is bent forward 
^ a crescentic fashion with the concavity posteriorly and the antcrior- 
^ost point about in line with 17/18. The whitened genital shield (male 
area) extends across xviii and onto xvii and xix and is transversely 

D 
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oviil to loiigitiiHinally oval, sharply marked off except in the immediate 
vicinity of the sedal line of xviii where the boundaries are very indistinct 
or lacking. The surface is cross hatched by numerous furrows pro- 
ducing a wai-ty or minutely lobulated appearance. 

Internal a^uito/ay.— (Opened 2 specimens). 

The gizzard is in vi, massive and firm. The gut begins to widen 
gradually in xix, reaching the full width in xx. 

The last pair of hearts is in xiii (2). 

The male funnels in x and xi are largo, several times the size of tin* 
female funnels in xiii. Testes art? present in both x and xi. The sonii 
nal vesicles of xi and xii are horse-shoe-shaped, on the posterior fncos 
of ]()/ll au<l 11/12 to which they are firmly attached ; in the anterior 
portions of segments xi and xii. The prostates are probably confini’d 
to xviii but bulge 17/18 and (or) 18/19 anteriorly and posteriorly. The 
prostatic duct is almost straight, thickish, slightly widened ectallv 
The posteriormost portion of the vas deferens is nearly one half the 
thickness of the prostatic duct. 

There are no vesicular structures in xiii. 

The smooth, glistening spermathccal duc5t is definitely marked olf 
from the ampulla and is about two thirds to three quarters the len-itli 
and thickness of the ampulla. Towards the parietes the duct begins 
to narrow and within the parietes is much slenderer but still muscnlnr 
so that it can easily be pulled out from the body wall. No trace! oi’ a 
diverticulum was found on any of the eight spermathecae. 

No penial .setae were found in the coelom as in P. excaveUm iind 
other species of the genus. However, in separating the muscle Hbm 
a number of branched objects were found, embeddcfd in the parietes just 
ant(*rior to the male pores ; so placed that the long axis is perpendi' 
cular to the ventral surface. These branched structures were brok(*n 
in attempting to dissect them out. Under the microscope these bodies 
have an appearance very similar to if not cxactlv like that that of 
(mle text fig, 8), 



synonymy and status of P. madntoihii, see 
Stephenson 1931, p. 175 and p. 184. 

probably abnormal ; male pores 
iT“ * Sbatma’a speci- 

8s extensive and appears to be incompletely developed. 
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With regard to the aclitcllate, Cherrapunji specimen Stephenson 
iiok'd (1924, p. 341) that " The male area was much less marked ” than 
(Hi previous specimens. Presumably this is due to immaturity. The 
inalo held on the Cherrapunji specimen (of P. macUUuskU) is almost uxac. 
tly the same as that on the liolotype of M. dubius. On both of those 
spu'iinens the male field is a transverse depression on xviii posterior to 
tlio midventral setae which, at least in M. dubius, an’ dislo(!att?d anterior- 
ly. TJie type of M. dubius is likewise aclitellato. The differences 
bi'tweeu the male field of M. dubim and the nuil(; field of fully clikd- 
hitr specimens of P. rntdrUoshii can accordingly be interpreted as duo 
merely to difference in age. 

deferring again to the type of M. dubius. The si^tal numbers accord- 
ing to Stephenson’s count (v/91, ix/88, xix/m, 81) arc lu’arer to those; of 
Prof. Sliarma’s specimens of P. mioinloshiitlmw am the setal numbers 
nf either of »Steph(;nson’s 1917 or 1921 specinums and arc also .somewhat 
nearer than are the setal numbers of Beddard’s specimen (wm/c Stephen- 
.son 1931). Furthermore: the gut is slender, long and bent in xviii, 
the intestine commencing in xix ; the last jMiir of hearts is in xiii ; tho 
.seminal vesicles of xi and xii are horsesiiue-shaped and attached to 
ilir p»)st(M’ior faces of 10/11 and 11/12 ; the piustate.s are confined to 
xviii -the tlue.ts short, straight, muscnlarly Ihickeiied and glisteaiiug 
eel ally ; ])enial setae, lacking. So far as all the.se cliaracteristic,s are 
coneerneii the worm is like P. imdnloshii. In M. dubius according to 
Stephenson tho gizzard is in v and vi. A(;tually it is the tJimkejiiMl sep- 
I inn fi 7 that ])as.so.s mesially to the gizzard. QuiU» po.s.sibly this septum 
t an be dissected off from the. posterior portion of the gizzartl though 
this was not attempted bccaust; of the importauct; of the spi;cirnr;ri. 
If I he septum can bt> dis.soote(l off the location of the. gizza,i‘d in seg- 
uuMit vi will bo another point of agreement witli P. imrintoshit. The 
.spi-i iiuitliecae of M, dubius are not visibh; internally according to Stephen- 
son .so that comparison with the. spermathecae of P. uumuioshn is not 
po.ssibh.‘. However it is quite evident tluit there is a very remarkable 
similarity in iminy points of sy-stematic iinportamje between P. manta- 
diii and M. (hbius. 

The latter speci(;8 was placed the genus Mt’^jascolex because of 
tli(! presence of “ micronephridia.” Bahl [Q. J. M. S. liXX. 1926) 
has shown however that the excretory tubules iu the holotype of M, 
dubim are open, exoucphric nepluidia. In Perumj/Ji the excretory 
organs (vdth the single rather dubius exception of P. annulutus) are 
open and exoucphric but are large and there is only a single pair per 
segment. The differences in size and number of the nephridia do not 
appear to be as important as the similarities (i.e., tho possession of 
intpgumentapy nephridiopores and preseptal funneh), 

Pemnyx sp. ? 

Jfakriol e»imiMd.--<}uTjuag, Kharo and Phoktey villages, Jieijal, August 
and September, Prof. K. N. Shnrma, 15 aclitcllate specimens with 
Hpermathecal pores. (21 spocimons without spermatheoal pores possibly 
belong also to the same species.) 

Ext&nwd cAafuctefMftcs.---Length, to 60 mm. Greatest diameter, 
to 5 mm. As a rule dorso-ventraSy flattened, widest portion the middle 
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of the body. Anterior to xii or xi the worms arc reddish, dark reddish 
or blueish ; posterior to those segments, unpigmented, greyish. * 

The setae begin on segment ii. The setal numbers are shown below 


V. 

vii. 

viii. 

ix. 

xii. 

XX 

.'17 

Id 

20 

4r> 

41 

44 

-id 

J8 

18 

47 

51 

45 

40 
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40 

51 

47 


J!) 

20 

40 

48 

40 


17 

-2 

1!) 

24 





(vii-viii S|;( 

i*rm.'i(lifi*ai 





Tlie first .lorsiil jion' is in 4/5 (8), 5/G (3), in 6/6 but with a norc 
like nuirking in 4/5 (Ii), in 7/8 (1). 

Segments xii-xvii are wJiitened on some of the specimens but the 
clitelhir glandnlarity is probably not fully developed on any of these 

The spermatheeul pores are niinnto, widely separated, three) pairs 
in G/7-8/9 ; the borly wjill in the immediate vicinity of the pores varionsfy 

The female pores are paired on xiv, presetal, about in line with or 
very slightly median to a. 

The male pores were not positively identified but what appear to 
be vestiges of the male pores are about 5>6 intersetal intervals apart 
(as measured on xix). ^ 

The genital markingB aw transversely oval, whitened areas, paired 
on xvni, almost in contact at the midventral line and protuberant in a 
TOnvpx fasliion. The setal circle of xviii may bo continued in a straight 
hne across these areas or the setae may be sigsagged in such a wav"a8 
10 produce an appearance of two rows. 


Memal am/omy,— Septa are present from 6/6 posteriorly 
The rudimentary gizzard is anterior to 6/6. The intestine begins 
rather gradually in xvi. The gut in xv is narrow, unusually long for 
tue length of the segment and consequently bent. 

The last pair of hearts is in xii in each specimen. 

The male funnels and testes are naked, in x and xi. The M-minal 
vesicles of xi and xii are horse-shoe-shaped, attached firmly to the 
posterior Jacra of 10/11 and 11/12 and in the anterior portioM of their 
s^ente. Tlie prostates are confined to xviii. The prostatic duct is 

Sl^ilSing" '***' 

!ae sp^thecal duct is bulbous, almost spheroidal. The ampulla 
18 rudimentet)', shorter and slenderer than the duct. ^ 

Remarh.- “ 


®y*ts and nematodes in the coelom of the seg- 

r^S cSelSX 
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Subfamily Octochaetinae. 

Geuus Cctocliaetoidis Micliaelson. 

Octochaetoides birmanicus Gates. 

Octocknelua {Ocloehatloitka) bimnviciin (!,iics, Antt. iJao. Xul HiaU 
(Ser. J))XVI,i».6.'). 

Ualmd e^nined.—'" Krtira tho wlgp of :i ihiiI, noav Kiiii haii!i," tuMi- Amin- 
;jaon, Kanu'up Diat., Ahsiuii, April 5, J'.LM, S. 1.. lima, i:5U u'ilcllali- and 
2 afililpllatv ajjeciniena. 

ckrac/m.s/ics.—Tli<dength varies ii]) to 111) nmi., iitul tlio 
Diaxiiniim diameter up to 4J turn. Tiie brown colouration eliaiacteristio 
of I he Burmese specinuMis is lacking but t[ii< may be diu' |,n solution 
of tin; pigimuit by the preservative. 

Tho setae begin on segment ii ; ah <C(t<k< wi repieseiits tho 
foetal ratios most frequently observed, cd ami bo may however appro- 
ximate to (‘quality, tliougli botli remiiin smaller tlmn aa. 

Till' clitellnni is annuhir, extending from to 1(1/17 or onto 
xvii, oeoasionally njaehing to 17/18. On xvii the clitellur glaudiilarity 
is d(;velop(;d (uiiy dorsally and dorsolaterally. Intersegmeutal furrows 
and dorsal pores are Ismkiug, except that the pon; belonging to 10/17 
is often functional even wlien tin* (ditellar gdiinduhirity (ixtc'uds posterior 
to 10/17. All setae are present on the clitcllar segments. 

The first dorsal pore is in 12/13 in all wis4;s not(;d (25). 

'Clie fenuih? por(*s are closely paired, in aa on small (jirciilar areas 
of cspcjcial whiteness, 125 specimens ; a single, imxlian, female pom 
at, the centre of the. whitened area, 16 si)ecim(?U8. 

The minute spermathecal pores are on viii and ix ; each pore in 
the transverse setal line and about in ab though setai; a and b of viii 
and ix are displaced, a usually median and posterior to its normal location, 
6 often anterior and lat(;ral to its normal location. Each spermathecal 
pore is at the centre of a tiny, transversely oval to circular area which 
is remioved when tho spermathecal duct is pulled out of tho parietes. 

The genital shield (male area) is protuberant and convex, or pro- 
tuberant but flat or with two definite, transverse depressions on the 
shield as previously figured (Gates, 1930, p. 326). The latter more 
nearly approximates the appearance; iu the living Burmese worms, the 
protuberant conditions doubtless the result of varying reactions at 
time of killing and preserving. The seminal grooves art* as iu the Burmese 
specimens. One worm has an unusually long seminal groove on tho 
right side, the groove extemding onto segment xx. (In this vfovm there 
we three prostates and three bundles of penial setae, on the right side, 
the extra prostate is in segment xx.) 

Genital markings are often lacking as iu the Burmese forms but 
when present are posterior to the genital shield and usually unpaired. 
Each mflT lfing represents a slight thickening of the epidermis only (no 
glandular material extends through the parietes into coelom). 

A marking is transversely oval or with more bluntly rounded or 
Jnore finely pointed ends, with a greyish, translucent centre and ^ 
opaque, slightly more protuberant, cream-coloured rim. The niMk- 
ings are regarded as postsetal but intersegmental furrows are lacking 
or not clearly indicated on the midventral region so that m some cases 
the markings appear to extend posteriorly onto the next segment and 
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almost to tlui setae of that segment. Anteriorly sete a or both a and 
b may be incorporated in the margin of the marking. Laterally tlie 
markings extend to «, b or slightly lateral to b. The number varies. 
On 44 spoeimens tlie markings are as follows : Unpaired : on xx, 
xxi and xxii— 18 speeiimms ; on xx and xxi— 13 specimens ; on xx— 7 
specimens ; on xxi- - 2 specimens. Paired : on xx-~4 specimens. 

Inlerml (Opened 25 specimens.) 

Septum 4/5 is present, muscular, funnel-shaped, the mesial point 
of th(^ funnel directed posteriorly. The next septum definitely preseut 
is 8/9, septa r)/6-7/8 lacking or represtmted only by very fragpientary 
rudiments. 

TJie intestiTie begins in xvii (25). The typhlosole, for 10-12 seg- 
ments extending from xxiv or xxv to xxxiv or xxxvi, projects conspi- 
cuously' into the gut lumen, the ventral portion separated more or less 
deeply into two lamellae. Behind this region the typhlosole continues 
posteriorly as a much less prominent ridge with only a faint liiu^ on the 
ventral face to mark the two lamellae. 

Kach specimen has a pair of calciferous glands in 15/16 extending 
into both xv and xvi. The gland is sj) placed that a larger and mr>re 
dorsal portion is in xv with a small<T more ventral portion in xvi or 
vice versa. The condition on oiu* side of the gut is the reverse of 
that on the opposite side. 

The last pair of luvirts is in xiii (25). There are paired hearts iji eacli 
of segmcTits ix-xii (25). Anterior to 8/9 the commissun.‘8 and tin? longi- 
tudinal trunks except tJie ventrolaternls an* usually empty and difiieiilt 
to trace. In sp(!cimens in wliieh the anterior vessels are filled witli 
blood the following (ionditions hsive been noted. Anterior to the gizzanl 
the dorsal trunk gives oft’ a pair of v(\ssels which have been traced to 
the ventral parietes })ut not to the ventral trunk. Posterior to the 
gizzard the dorsa l trunk gives off two |)jiirs of commissur(‘s. The anterior 
commissures have been traced to tJic ventral parietes but not to tlie 
ventral trunk. The posterior commissures t%n, as a rule, be trac'd 
readily to the ventral trunk. Just median to each of these posterior 
commissures (hearts of viii) is a commissural vessel wliich passes from 
th(; supra-oesophageal trunk nearly to the ventral parietes and then 
anteriorly as the ventrolateral trunk of its side. The supra-oesophageal 
trunk ends abruptly just anterior to these commissures. In tw^o worms 
a definite pair of vcjssels passing from the dorsal trunk to the posterior 
margin of gizzard anterior to the commissures of vii has been obser\'ed. 

The testis sacs are cylindrical formc^d by a tliin, shortly cylindrical 
sheet of tissue passing from 9/10-10/11 or 10/11-11/12, testis sacs not 
ojiencd by a careful mid-dorsal dissec^tion. The hearts of x and xi 
are imbedded in the testicular material. The seminal vesicles are pairedi 
in ix and xii (25). The vasa deferentia are conspicuously looped on the 
ventral parietes. In xvii the vasa pass lateral to the prostatic ducts, 
in xviii turning mcsially and passing into the parietes about in line 
with the prostatic ducts. Deep within the parietes the vasa of a side 
unite. 

In several specimens two setae, doubtless representing a and b of 
xviii have been found within the parietes on the face of the 
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v-asa. These setae are O-.TI -O-SG ram. in length, ornamented with short, 
transverse rows or ridges of fine teeth, the bluntly rounded, octal tip 
[„,nt very slightly towards one side. These setae could not be found 
ill the majority ofjthe specimens but whether this is due to poor dissec- 
tion or absence of the setae is not quite clear. 

Tlie penial setae are contained within connective tissue bands which 
ar,j on the median faces of the prostatic ducts, the ental ends of the 
liands passing to the parietes dorsolaterally. Each seta has a bluntly 
rounded tip and is usually ornamented by longitudinal rows of 4, 5, 8 
or more triangular teeth. Rarely a seta may be quite smooth (i.e., 
without d(mtal ornamentation). Ocoasionally only 1, ‘2 or 3 teeth 
can be recognized. 

JiLst behind eiudi spermatheoal duct is a Y-shaped mass of connec- 
tive tissue inverted so that the paired arms pass to the ventral parietes, 
one just iat(*,ral to andjone just median to the spermatheoal duct while 
tlio tail of the Y passes to the parietes dorsolaterally. In the paired 
arms of the Y are the copulatory setae. The octal tip of a copulatory 
sctii is sharply pointed and rather diamond or spoar-head-slwped. The 
sliapc of the setae is such that when they are placed on a slide they 
n‘st thereon with th(‘ ornamented portions laterally. The ornamented 
l)or(ions are very refractive. Aft^^r treatment with strong corrosives 
two longitudinal, closely phused rows of thorny or spinous projections 
I'ini l)e. n^adily seen, at cither side of the shaft. Oc.casionally slight traces 
of transverse membranes between pail's of spines (jan lie seen. If these 
niemhranes arc actually parts of the setae the ornamentation at the 
sides (lan jirohably be described as a longitudinal row of pouch or stir- 
rup-like pockets, the apertures of which face towards the octal tip of 
the shaft. 

Both pairs of spermatheoae are anterior to 8/9 (25). The sperraa- 
tliewil duct is elongate! and barrel-shaped, narrowed just below the 
jimpulla and j ust before passing into the parietes. The roughly spheroidal 
diverticulum passes by a short and slender stalk into the duet just ven- 
tral to the ampullary (;onstriction. 

Ikmrhs.—ln the coelom of one of the aclitellate specimens are 
large numbers of protozoan cysts. The reproduetive organs of this 
worm are apparently fully devolojied and of normal appearance though 
tlu're is no trace of clitellar glandnlarity. 

0. birmanicus is most closely related, apparently, to 0. mrensis 
(Michaelsen) 1910, from which it is distinguished mainly by the absence 
of septum 7/8. 

Genus Eutyphoeui Michaelsen. 

Etttyphoeui aiiamentii Stephenson, 

1926. Eutyphoeus (vmme.nais, Stephenson, Jfer. lud* Mut, XXVIIT, p. 262. 

Jfofenul tmnintd . — Seventeen speoimens labelled ‘*W 1961 /I • hvtyphievF 
osmmenau Stoph. Katlioherra, 8. Cachar, Awam. S. I- Horn. March 
1925.” 

A. 

The spermathecal pores arc small, transverse Blits in 7/8, about in 
b or very slightly lateral to b. On xvii there is a pair of smooth, glisten- 

p 
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ing, circulftr areas that extend from o into he. At the centre of (‘jifjj 
of these areas and about in 6 there is a very small, transversely slit- 
shaped aperture through which, on some of the specimens, penial srtao 
project. 

The transversely oval, postsetal genital markings are on xvi, eaili 
marking just behind ah, reaching slightly median to a and slightly lateral 
to 6, tins median margin slightly nearer to the midventral lino tljan 
the median margin of a marking on xvii. The genital markings an; 
present on 12 of the 13 specimens under consideration. 

The dorsal blood vessel is continued anteriorly into the phuryngi al 
region with fairly large commissuro.s in v and paired hearts 6elongiii» 
to vi at the anterior end of the gizijard. 

Lateral intestinal caeca are lacking (2). The unpaired ventromcdiaii 
intestinal caeca are in xxxvi-xlvi (1). 

Segment xi is apparently not closer! off from the parietes lateijiDy 
and vcntrally though 10/11 and 11/12 arc in contact dorsiilly. TIjc 
testicular material surrounds the gut and the dorsal blood vessel. 

The spermathecal duct is glistening and barrel-shaped. On the 
lateral and median side of each duct near the ental end is a small diver- 
ticulum. 

The bulbous ejaculatorius is definitely coelomic. 

RmorJes . — The clitclla arc not well developed on any of the speci- 
mens, as was noted by Stephenson. 

B. 

On three specimens including the single dissected specimen the 
circular areas on xvii are lacking but in their place is a narrow, trans- 
versely elongated depression that extends laterally nearly to c. To- 
wards each lateral margin of this depression there is a very small slit 
through which the penial setjie project. At eacli end of the depression 
there is a u-sliaped, rather conspicuously protuberant ridge, the limbs 
of the u short and reaching midventrally only to a. 

The dorsal blood vessel is continued anteriorly at least to 6/6 with 
hearts belonging to vi at the anterior end of the gizzard. 

The unpair(;d, ventromediaii, intestinal caeca are in xxxvi-xlv (I). 

The spermathecal ducts arc not so well developed in these specimens 
and the bulbous ejaculatorius projects less conspicuously into the coelom. 

Retnarks. — Stephenson’s description of tlie species is based on speci- 
mens with U-shaped ridges. So far as can be determined from an ex- 
amination of segment xi these specimens are not as mature as those 
without the ridges. Tlic reason for the statement that the dorsal blood 
vessel “ ends behind the gizzard ” is not obvious. 

It is possible that two distinct but closely related species are re- 
presented in these two groups. 

Eiityphoeut gigag Stephenson. 

JUaterial examined.-’^o eiieoimen labelled, “ W 73/1. Hvtyphoeua gigas, Banga* 
mati, Chittagong Hill Traota, Bengal. B. Hodgart. Type.” 

On 19/20 there are slight indications of special glandularity that 
may represent genital maikingB, extending from a or slightly lateral 
to a into mid be on each side. 
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The ventral intestinal caeca are in xxxiii, xxxiv (?), xxxv-xlvii. 
Tlie lateral caeca are well developed ; the caecum of one side directed 
dorsally, of the other side anteriorly into xxv. 

'J’he hearts of xi are bound down to the gut but the testicular material 
is ventral to the oesophagus. 

There is a definite but short and stoutish spermathecal duct, prob- 
ably narrowed in the parietes. 

Remarks. -‘Tlh.e type is hard and strongly contracted and in this 
coalition the determination of certain important characteristics in- 
volves risk of damaging or breaking the si)ecimen. 

E. ffigas is probably close to E. hngiseta and E. ram and may actually 
l)i- conspecific with one of the Burmese forms but the relationships can- 
luit b(.‘ determined until furth<ir material from llangamati is available 
foi- study. 


Eutyphoeua lippus, sp. nov. 

Malmd examind.-^'^ In dark brotrn soil intonnixed with rocks and stnncH " 
Gnrjuiig, Kharc and Phoktey villages, Pamechap Distrki— Knsi S, Ni-. 
jiaul, August and iilcptcmhor, Prof. K. N. Sharma, 2 oHtcllate. !> |iur(i' 
ally clitcilato and 111!) aclitcllato apci'inicna. 

Description : Exlernal c^rtrac/m«iM».— Length, to 120 mm. Dia- 
im lcr, d-0 mm. Unpigmented, clitelliim reddish. 

The setae begin on ii ; on segment xx the sctal distan(?es can usually 
be rcpivsiuitcd by the formula ub <cd<bc< but cd and bo may 
occnsionally bo equal or nearly equal ; be may be one half, two thirds, or 
tliiro fourths of au. 

The first dorsal pore is located as follows : in 7/8 (1), in 8/9 (3), 
in 8/9 but with a distinctly pore-like marking in 7/8 (3), in 9/10 (4), 
in 9/10 but with a definitely pore-like marking in 8/9 (3) or with pore- 
like markings in 7/8-8/9 (4), in 10/11 (4), in 10/11 but with a pore-like 
niiirking in 9/10 (8) or with pore-like markings in 8/9-9/10 (3) or with 
ii i>ore-lik(> marking in 7/8 only (2) or with markings in 7/8-8/9 (4). 

The clitellum extends from mid xiii to 16/17 or dorsally and laterally 
only to mid xvii ; intersegmental furrows and dorsal pores lacking. 

The spermathecal pores are transverse slits, in ab or extending from 
« or from mid ab into be or mid 6c. 

The female pores are paired on xiv, each pore just anterior and 
median to a. 

On xvii, on each side there is a shallow, rather slit-like depression, 
about in ab. The whitish margin of this depression may be slightly 
protuberant as a smooth or lobulated circumferential lip. In the de- 
pression but really a part of the anterior lip is a shortly transverse tubercle 

papilla. The median margin of the tubercle reaches practically to 
Ike. median margin of the depression but the lateral margin may not 
quite reach to the lateral margin of the depression. On this tubercle 
there arc either two penial setae or two setal pits. The penial setae 
ure almost but not quite as widely spaced as setae a and 6 on xvi or 
^'viii. The peni-setal tubercle is always definitely marked off by a slight 
I’urrow. At the bottom of the transverse depression and usually towards 
the lateral side there can be seen on favourable specimens two pores, 
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one of which is sligiitly hiteml to the other. These pores are presutn- 
ably the male and prostatic pores. Just anterior to each peiii-sotal 
tubercle is a small, transversely oval genital marking (probably on tlip 
anterior portion of xvii). Immediately posterior to each deprc^ssiou 
is a similar marking, probably on the posterior portion of xvii. Jtlvory 
specimen has these two pairs of markings though the markings may 
be only faintly indicated on the smallest of the aclitellate speciimc'iis. 

The preclitcillar genital markings are a pair of nearly circular an'as 
on X, each area in ah and delimited by a slight furrow or (aclitellate 
specimens) by a fine greyish line (140 si)ccimens). On one specinn'ii 
the marking of the right side is lacking. A posterior portion^ of x in- 
eluding the ventral setae on its anterior margin and also including the 
genital markings may be protuberant as a transversely placed, dumh- 
bell-shaped area. 



Internal owo/omy.— (Opened 95 specimens.) 

The intestine begins in xv (95). The lateral intestinal caeca {ue 
paired, in xxiv, each caecum a dorsally directed flap with a bluntly 
rounded tip, flattened against the oesophagus (C7). The median caeia 
are located in segments xxx-xxxvii as sliown below. 


SegniontH. 


Si»eciinrnn. 


xxx-xxxiv 7 

xxx-xxxv 7 

xxx- xxxvi . 1 

xxxi- xxxiv A 

xxxi-xxxv K) 

xxxi-xxxvi R 

xxxi-xxxvii 1 

xxxii-xxxv 2 


The dorsal blood vessel is continued into the pharynghcal region 
(96). Paired commissures belonging to v-xiii are present (94). In 
one worm the right commissure of v is lacking. All commissures of v- 
xiii pass into the ventral blood vessel (6). 

There arc no male funnels in x or seminal vesicles in ix (95). The 
semina) vesicles of xii push 12/13 and 13/14 back into contact with 
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H/16. The testis sac (a) is in the form of a horac-shoe on the oeso 
iJiafeOis, the dowal blood vessel and the hearts imbedded in the testi- 
oiilar coagidum (96). In several specimens dissecW from the ven- 
tral side no transverse communications betueen the ventral cuds of the 
limbs of the horscslioo were visible but this may not always be the case 
The prostates are in xvii-xviii. The prostatic duct is »-5 mm, in lenirth' 
Tlie bnlbus ejacnlatorius is small, short and softish but coelomic The 
penial setae pass mto the parietes median to the prostatic duet wliile 
the bulbus passes into the parietes immediaWy ijosterior to the prostatic 
duct. 

Tli(‘ Bperamtliecal duct is short but stout, easily jiulled out from the 
jiaricttfs within which it is not narrowed. Eacli spcmiatlioca (J89) 
lias a median and a lateral diverticulum, lu one specimen the niediail 
diverticulum of tJie left spcrmatluica is lacking. The div(‘rticula are 
iisuiilly elongate, and may ho said to be finger shaped but in a mimber 
of sjK'cimcuia tlic eiital (?nd of tlio diverticulum is bilobed. TIk* diverti- 
cula arc usually bent posteriorly, but in very small speciiiK'iis m.q.y 
jiiojeet straight out ficm the lateral and median faces of the. duet. * ^ 

There is a whitisli (glandular ?) material projecting slightly into 
the coelom tJirough the parietes over each genital marking on x and 
also but less conspicuously, xvii. 

Ikmurh.—lhi' worms are rather brittle and break easily. In a num- 
ber of specimens the gut is mu,cerated in the region inmiediately behind 

the jirostatos. The handling of specimens in such (jojidition is not, c'asy ; 
tlie dotei'mination of tlie, position of the first dorsal pore is especially difli- 
cult. Very slight pressure is sufficient to force fluid out through the 
dorsal pores in the region just anterior to th(? clitcllum. Jn front of 
thefimt dorsal pore, as indicated by the exertion of very slight pres- 
Mire, there are usually several pore-like markings. Further pressure 
olb ‘11 breaks the worms without indicating whether or not these ad- 
ditional markings ai'e also pores. 

The position of the lateral iiit(?Btina.l caeca could not be determined 
ill a number of specimens because of the decay of tlie intestine. 

A number of aclitellate specimens apjiear to be otherwise fully sexual. 
The seminal vesicles arc well develop^ ; th<*. testis sacs arc filled witii 
testicular coagulum ; within the spcrmathecal ducts arc masses of 
iridescent material (spermatozoa?) which extend externally tlirough 
the spcrmathecal pore and inknially into the lumen of the spenna- 
thccal ampullae. In the smallest aclitellate specimens tlie seminal 
vesicles are well developed but the prostates and spermathecac are 
Bmall, 

In some of the smallest aclitellate specimens there are numbers 
of parasites scattered throughout the coelom of the segments behind 
fjo prostatic region. Each parasite is surrounded by a thickish layer 
of a pearly iridescence and contains a single ovoidal nucleus within 
^’hioh is an eccentric endosome. 


- — I specimens of Eulyphoeus from Jata Pokhric and Panch 
Pokhrie in Ramechap District may perhaps be also referable to E. lip- 
These particular specimens were collected at an altitude of 13,000- 
Io,600 feet and were found in a thin layer of mud on rocks covered 
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over by lichens. In this thin layer of “ mud ” there were also fouiuj 
some clitellate Lumbricids. The latter were ireiy badly preserved and 
were not identihed. 

E. lippm is probably close to E. nepaknsis but is distinguished 
from the latter by the absence of postclitellar markings, by the pre- 
stmee of preclitellar markings and by the simpler, undivided condition 
of the paired spermathecal diverticula. 


Eutyphoeus manipurensis Stephenson. 

Aft^eriai nxaMineA. — ()iie iindisHectrd and two dwHCcted apecimbiif* lalicllcii 
" W rKi."i/l. Eutyphoeita manipvrniftiM Steph. Swamps round Tbanga IsIaiKi 
in Luktak l.akc, Manipur. Manipur Siirvry.'’ 

The circular to longitudinally oval male pore markings on xvii arc 
more deeply retracted into the parictes than on the Burmese specimens 
{vide Gates, 1933, p. 583). The annular lip-like margins of the depres- 
sions produced by the retraction are in contact at the midventral line. 
Within each depression are two softiah protuberances, the posttnior 
rounded and much larger tlian the other which is anteropostcriorly 
flattened. On the anteroventral margin of the posterior protuberanee 
there is a very small, transversely slit-h‘ke pore. At the bottom of the 
slit between tlie two protulxuances is a transversely oval, smooth, 
glistening papilla on which two setal pits are visible. 

The doTsally or ventrally direct^, lateral, intestinal caeca arc in 
xxvii on the anterior face of 27/28 except on one side of one specimen 
where the («ecum is in xxvi. 

The speiroathecal <liverticulum is on the lateral side of the duet 
which is fairly thick. The ampullae are filled by a greyish-brown, 
granular material. 


Eutyphoeus nepalensis Michaclsen. 

MitUrial vmminrd . — One Hpotriioen labelled, " Entyphof vs mt.ahvsis Miclilm- 
ZKV 2880/7. Ohillong, Xepnl. Miw. Coll. (K. Hodgart) Type” bikI 
from the Hamburg Muiscnm, two dissected and 1 undissected cliloIliii«' 
speeiniens labelled. “V 7131. Kuhjphwvs mpaUnsis Mieblsn. Hodpiut. 
Nopal. 

Vestibula and penes are lacking. The male porophores are trans- 
versely oval, thickened areas on xvii which are fairly widelv separated 
midventrally. On each of these areas there is a transver^ly slit-like 
aperture. Within the slit are the penial setae which pass into the an- 
terior wall of the invagination where they are separated from each 
other by a septum. At the bottom of the invagination there is a single, 
minute, but readily recognizable pore, in line with the lateral penial 
seta, the pore a trifle larger than the aperture of the setal pit. 

The genital markings are transversely oval and protuberant in a 
convex fasliion, paired, separated midventrally ; on 19/20-20/21. 

The lateral, intestinal caeca are small, doisally directed ; in xxiv. 
The ventral caeca are in xxxi-xxxv. The dorsal blood vessel is con- 
tdaued anteriorly into the pharyngeal region with paired hearts belong- 
ing to v, vi, vii and viii. 
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The testis sac is annular, the hearts of xi and the dorsal blood vessel 
surrounded by testicular material. The seminal vesicles of xii push 
12/13 and 13/14 into contact with 14/15. The bulbus cjiiculatorius is 
coclomic and passes into the parietes just |)osterior to the prostatic 
and Penial setae are present ; the ectal ends ornamented but the 
lips softened and probably deformed. 

The spermathecal diverticula are in two groups, one group on the 
liitenil face of the spermathecal duct, the other on the median face. 

Glandular material projects through the musculature into the coelom 
over the genital markings. 

tortorfo.— The penial setae were overlooked by Micliaelsen. 

ii'. nepaknm is probably close to £. lippua but can be distinguished 
at present by the characteristics of the genital markings and the sptjr- 
iiiathecal diverticula. 

Eutyphoeui sp. 1 

Afttfcrwl cawmined. -Happy Valley, near Mimp, Nov. U, l!);K), ll. S. Ilivo. I 
aclitellate s{)6cimot). 

Length, 190 mm. Maximum diameter, 8 mm. Unpigmented, no 
trace of ijlitellar glandularity. 

The setae are very small and retracted, oa > be. The first dorsal 
\)m is in 13/14 but there is a tiny, dark spot, somewhat pore-like, in 
12/13. 

Tiny grey spots in 7/8 in h probably represent the rudimemts of the 
siM-rmatluical pores. 

(In the middle annulus of xvii there is a narrow, transvers^j depres- 
sion with a rather tumid, circumferential lip, extending laterally on 
side to slightly beyond 6. On the roof of tliis depression on eacli 
siile and about in line with h is a tiny, transversely oval, slightly pro- 
liilierant, whitish papilla at the centre of wliich is a pit or pore. There 
is a transversely depressed groove in the region of 19/20 much like the 
groov(? on xvii but without the tumid bp. 

Lateral intestinal caeca are lacking ; three tiny, whitish, ventral 
eai'ea were found in the region of segments xxxvi-xxxvbi. The dorsal 
trunk ends with the liearts of vii. 

The seminal vesicles are fairly large, the right vesicle confined to 
xii hut folded in a pleated fashion, the left vesicle extending into xiii. 
The bulbus ejaculatorius is well developed, ovoidal. 

The spermathecal ampulla is clongately saccular ; the duct short 
hut thickish ; the diverticula are paired. 




THE FISH OF CHITRAL. 


/)// ►Sunder Lal Hora, D^Sc.^ F.R.S.E.f F.A.S.B., Assistant Supcrin- 
kiidmty Zoohgiml Sumy of Indk, Cahulta, 


(Plates 111 and IV.) 

In the smniner of 1929, a small party of the Zoologinal Survey of 
India ^t'as sent to Ohitral to investij^ate the zoology and autliropolugy 
of the eoimtiy. At the same time, Dr. G. MorgiMistierne of Oslo, after 
ehl Mining jiermksiou and neees.miry faeilities from the Government of 
India, Avent to Oliitral to study the languages, folklore, eiistom and 
ili’Minatie pc'rfonnanees of th<* Kafirs of Kafiristan. Tlie zoologieal 
si.-rlien of the party, wliieh worked under the leailership of Dr. 11. N. 
(.’In)jjra. visited several places in the valley and madiu'xtensive cnlleetioii 
of lish, besides that of other animak 

Ai'cordiug to the Imperial Gazetteer of India, ^ C'hitral is a state in the 
Dir, Swat and (hitral Agene-y of the North-West Frontier Provincii 
Mild lies between ‘kV’ 17^ and 8^N. and 71^ 22^ Mud 74‘' fl'M.: it has 
Mil Mpproximati* area of 1,500 scjuare mih's. Tin* states is bounded on 
lln* north by the Hindu Kush range, on the west by Badaklislnm and 
KiiHrislaii, on the south by Dir and on the east by tin* (lilgit Agency, 
Must uj and Vasin, (.lenerally, Chitral, likt* Kafiristan consists of an 
irivgiiiar scries of nuiin valleys, for the most jiart <h*e[), narrow, and tor- 
tiioii.s. into which a varying number of still deeper, narrower, ajid more 
<lil]ic.idt valleys, ravines and glens pour their torrent waters. The 
iiioimtMin ranges which separate the main drainM.ge valh'ys Irom one 
Miiother are all of them of considerabh* altitiuh*, rugged and toilsome.’’^ 
(Ih iv, figs. 1, 2.) The Chitral River, which is tin* priiieipnl river of the 
vmIIcv, is formed by the imion of two large streams, the liiitknh Irom 
the north-w'est ami the Mastuj from the north-Ocast (pi. iv, fig. 2). Fbese 
ht reMins arise along the southern slo])CS of the Hindu Kush and join 
c:ndi other about four miles above the towm of Chitral. The (.liitial 
River (Plato iii) flows almost due north and south and is joined by a 
iiiiiuber of streams along its course ; these are the Rambhur and the 
Roiuhoret joining near Ayiiii, the Shishi joining iieai' Drosh and the 
balui/.ai joining near Mirkhani. At this place the rivei takes a 
soiit li-w'est course and at Aniawai (or Arandu, as it is known locally) 
it passes out of the Chitral territory. In its Iowtt reaches it is 
‘■•’lied the Kuiiar River and joins the Kabul River near Jalhdabad. 
Tin* banks are for the most part steep and high, but in places the river 
flows through a broad and fertile valley and it-s water is extensively 
nsi'il for irrigation. During summer months the river carries a verj 
faige amount of silt in suspension giving the water a distinctly reddisli 
f int. on account of the colour of the soil over which it flows. 


’ fmp. fhzetUer of India, X, p. 301 (15108). 
“Uobortson, Tkt Kafirs of the Hindu-Kush, p. 


66 (London : 1896). 
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Tlic iril)ut.iu*i<'s of tlie Chitral River, Niieh as Liitkiili and Mastiij 
flow throii^?h «leo])er valloys and amid more preciintoua liills. In coiis«;. 
qiience, the nature of their beds and the swiftness of their eurrents tjor- 
rcspond more (dosely with the torrential streams on the southern slo|>(*s 
of the Himalayas. A Iniof desf^riptioii of the various streams, in wliidi 
collection of fish was made, is included under the list of localities {rhh: 
infra, p]^. 283-285). 

The ichthyology of Chitral ]>roiH*r has never bj!cn studied before, 
though Grillith in his travels through Afghanistan made a colled ion 
of fish ill the Kunar River near Jallalabad and remarked that “ Tins 
fish of the Knoiiur River, the largest tributary of the Kabul River, so far 
as 1 know; are all characteristic of Afghanistan, consisting of a Railnis 
with an elongated body, enormously developed fleshy lips, the, lower 
being three-lobed, another Barbus, iwid oiu! or two Oreini”.^ The two 
species of ‘ Barbus ’ referred to in (friflith’s notes are. e.vidently Scitizo- 
thorax hhinlus (McOlellaml) and Sch. rsochim Hcckel, and the Ornvus 
is probably 0 . miuntvs var. finfihii McClelland, a very variable form as 
is clear from T)r. Chopra’s coliection from the Chitral Valley. Be.siih‘s 
these three spieies, I)r. Chopra collected a. large .s(?ri('8 of spec'imeii.s ol 
Glyptofttervitni rviieuhlmn and of a new species of Nenwchilvs. It is 
prohahle. that the two latter s])e(*jes are cbaraetcn-istic of swift (uirreiits 
and are not found in the Kunar River at Jallalabad. wdiere seveial 
Indian s])(?(Mes were also (collected by Griffitb in tlit^ Kabid River. 

Robertson ® observed that the rivei'S of Kafiristan “ teem with fisli 
which no KAfir could be persuaded to eat. The peo|)le declare that lisli 
live on dirt, and shiidd<*r at the idea of using them for food, as we would 
shudder at the idea of eating rats”. GriJHth also noticed that “ The 
fish of Afghanistan, except perha[»s those of the valley of P(‘sha\\.ir, 
C/amiot be considered as administering to any extent to the food of the 
inhahitaiits. It is only about Jallalabad. ami more especially along 
the Koouur valley, that T have seen Afghans employed in fishing. Tlic 
only nets in use are common casting nets, but this method did not 
appear to me so successful as that of the hook and line 

Hr. Chopra also ohseiwed that " the K&lirs do not eat fish, tliougli 
the Red Kafirs are now taking to it. Tlu'y catch fish Avith their iiands 
by feeling under stones and rocks. They also ))ut a basket under a la II 
in the course of a stream (pi. iv, fig. 3) and drive fish dowm into it witli 
their hands and feet Avorkiiig ujuler stones and thus driving 1-he fish out . 
The <jommon cast not is also employed lor catching fish, Init these arc 
all verj^ primitive methenis and .show that the fish an? not in mittih 
demand in the valley. 

As is characteristic of the fish-fauna of ajj y ])arti(nilar valley in Onlral 
Asia, the fauna of Chitral is ]>oor in the number of species, onlj' live 
having been found as enumerated above ; while the mimher of iiidi' i- 
duals of each species, with the exception of Schizothorax esttcinuit. is 
very large indeed. Sch. esocinus is representt^d in l)r. Chopra’s coUeqtiou 


1 MoCaHUml, CalcvUa Joum, HaJt. TI, p. 6ew (1842). 

Uindu-Kuth p. 08 (1896). 

’McClellanrt, CnlcnUn Joum. Nat. II, p. mt (1842). 
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S. L. Hoba: FishofChUrol. 

|,v ‘A single specjimeii mid is probably a casual visitor to the valley from 
thii Iowr(!r reaches of the Chitral River. The paucity of species of fisli 
ill the valleys of Central Asia is probably due to several causes, the most 
important of these, however, seems to be that the waters of the valleys 
have Ixien colonised^ gradually by the migration of lishes from mnghbour- 
iiig territories. I have already pointed out that “ there is no indication in 
this fauna which shows that it is indigenous and that it has not been 
(Imived from the fauna of the low-lying lands of the neighbouring 
countries The valleys themselves contain, as is indicated below in 
the short descriptions of th(! stations in the Chitral Valiev, a fail' 
iliversity of habitats to permit a certain amount of ‘ cMsological segrega- 
tion ’ to take place so as to influence the production of new spwies ; 
hut the factors that inhibit the multiplicity of species arc very powerful 
iuileed. In the first jilace, .access to the valleys of Central 
Asia to tin? south of the nindn Kush is through the tempc'stiious 
toiTciits that flow all along the slopes of the Jlimalayas, and it 
will be. admitted that the. comlitioiia of life ur«‘ very exacting in 
these swift and turbulent watera. In consequence, Nfmchifuif, Glyih 
tmlminn and the Bchizotlioracinae an* tin* onh fish that have; been able 
to invade the higher altitinh's and establish themselves in the valleys 
of Ceiil ral Asia. It was |»ointed out by Criilith (op. cll.) that some species 
nf Indian (isli extend in tln^ Kabul River up to .Jallalabad, to the north 
of whii'li the fauna, so far as the fish are concerned, is t.yf»ically (/cntral 
Asiatic.. It seems probal)l(’. therefore, tlnit the small toiT(*iitial streams 
along the southern sIojk's of the Himalayas form effective l)arriers for 
till! pciietvaiioii of sluggish- water spetnes from India, and other countries. 
In tin* ('liitra,! Valley, there are phuics where ItiirbuH, Cirrhim, t/jibeo, 
cto., if introduced, would probably flourish, but in the nonnal course 
these genera have no chaiuu! to reae.h the valley. The species, that 
Wen* abh; to cross the barrier, found rich heeding grounds and va.st 
tracts of uiioc(ju])ied territory. In accordance with biological laws, 
they riinliiplied ajid occnpiiul every suit.able niche in the (*iivironment 
and even though they still exhibit marked habitat preference, they 
'levplojicd a ('(‘itain amount of tolerance for variation in the intensity of 
eiiviroiimeiital factors. Tlii.s (%aii he clearly s<'en from the lists of species 
given below under each station. 

1’lic l)e.st adapted torrential fish in Chili’al is (tliiplofiU'rHum reticuUi- 
f'OK ; it feeds on insect larvae, such fis the Kphemeroptcrous nymphs of 
froa and Blejiharocerid larvae, which live on or under ro(fks in very swift 
currents. Oreinm, which is confined usually to the rapids, is a bottom 
feeder and takes up food indiscriininately, though it seems to fecsl maiidy 
on tile algisl matter encrusting rocks and stones in swift currents. Schi- 
('fsocinuH is carnivorous, feeding on yoimg fish and decaying 
; while Sch. kfnatm feeds on algae, caddis-worms and other insect 
hirvae. Both species oi ScMzolhomr live in deeper waters of large 
rivers and can AvithstaiKl fairiy swift curnmls. NemuMus choprai 
lives among rocks and pebbles at the bottom and feeds on algae and in- 
*5ect larvae. From an ecological study of the fish fauna of three Central 


Wora, PhU. Trana. Boy. Hoc. London (B), aJXVIII, p. 268 (1930). 
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Asiatic riv(?rs, Nikolski ' has shown tliat, “ there are well-marked com. 
muriities of species assotdated with diffeient rates of flow of rivois * 
It has btMMi shown ])y nn? * tliat the rate of flow of water is the ])riii(*ij){il 
ecological factor that determines Ihe types of association of animals iji 
mountain streams. Acconling to the rapidity of the current, the live 
Chitral species can thus be arranged in a series : Glyjttoatmmm rvlktik- 
tiim^ Omnus sinuolm var. (friffithii, Nmiachilns chopmij Schizalhmx 
Uibiutm and Hekholhorax eaodiim. From certain statioim two or moiv 
species were collected, but it should be remembered that habitats v;irv 
sometimes within a very short distance of one another in tha same (mi- 
vironment. The five speedes from Chitral, though superficially tlu v 
seem to live together, do not appear to compete with one another eitlu«r 
for food or for apjwa*. The slow waters in ' (’hitral, especially those 
containing a rich growth of vegetation, secern to be thi* haunts of yoiiii«f 
specimens and are, no doubt, the nurseries of the Chitral specic^s. 

As has been remarked by Griflilh (typ. cif.), the fish of the Knnar Hiver 
arc all characteristic of Afghanistan. Sch. luhiatus is widely distrilmtcd 
in Afghanistan both in the Kabul and the Helmand rivci* systems ; 
Sch. esocinm is found in the Kashmir Valley and in the Kabul and tlm 
Helmand river systems of Afghanistan ; Orviims shnmtus var. (jnjjiihii is 
also found in the Kabul and the Helmand riviT systems of Afghaiiisfaji 
and Glyptostcrnum reiknUtlmn has a nimdi wider range of distribution, 
beingfooiidiiithelioad-watcrsofthe Indus, the Kabul, the Syr-Hurvii 
and the Amu-1 )arya rivers. The only endemic s}>ecies in Chit var is 
NemacJiilus choprai, which, in general facies, is very much like its i-oii- 
geners of Central Asia. On accoimt of its <jiose resemblanci' to 
N. hishmvmisifi Hora,» a full description, with figures, of the latti-r 
sptHues is included here to facilitate reference. 

Dr. Chopra observed that the fish were most abundant at the juiu • 
tioiis of the side streams with the main river. During my recent visit 
to the Tista Valley in May-June HKH, I noticed that thv, fish were to }>o 
found in large numbers at the junction of the Kalijhora stream wit h I lie 
Teesta river. During my brief stay at Kalijhora, it rained heavily iin.l 
the water of the river was very muddy. The water of the Kalijiiom 
stream was black. I was informed that the black colour was due to 
certain friable rocks that lie in the bed of the stream. The black strciini 
did not mingle with the muddy water for about a hundred yards. A» - 
cording to the popular belief the fish like the taste of this wat(ir and in 
consequence gather in large numbers at the junction of the two st]'(*anis. 
It is difficult to say, whether there is any truth in this belief or not 
but there seems no doubt that the small streams flowing through (h^ep, 
forest-covered valleys bring down large quantities of vegetable debris 
and detritus with them, especially after heavy rainfall. This leads to 
a great increase in the available food supply and at the same time large 
quantities of nutrient salts, derived from the soil, are brought down with 
the current. Another possible factor is that the waters of the small 
streams, on account of the tempestuous nature of their currents, me 


1 Nikolsid, JoMfrt. Anitml Krology II, pp. 266-281 (1933). 
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miu:1i more highly oxygenated than those of the main stieam. These 
jiiv some of the possible factors that may account for the abundaiiee of 
lisli ot Uk! junctions of small streams with tlie principal river of a valley. 

Kefereiice may here be made to another observation whi(5h Dr. Chopra 
itiiide in the Chitral Valley. On the 24th and 25th of July 1929, Dr. 
(']i,.[»ra was camping between Daimali and Karakal in the Uiiniboret 
\’iilli‘y. The Bumborot is a large river formwl of a niimbci’ of snow-fed 
stivains ; it has a rocky bed and the water is usually <*.lear. During 
Dr.Clu’.pra’sstay. there was a heavy rainfall in the valley and in conse- 
fjiicnce the river was flooded. TIuj intensity of the flood was so great 
t hill lu i<lges \\’ere washed away down the valley and considerable damage 
Wiis done. The H’ater rose very high in the river and became turbid 
rtiid muddy. These abnormal conditions must have incommoded the 
lisli. jis witli the subsidence* of water they were found washed along the 
liiiiiksin adead or dying condition. The majority of these consisted 
of (Ihiiihfitrrumn rHkulftluw and the only other fish found on the banks 
\v:i.s simmtus var. griffithii. Both the species are sjjecially ad- 

;i|il(d to adhere to rocks in swift currents and have undergone struc- 
tiiml niodilications for this purpose ; they arc not capable of sustained 
.swimming, though they can dart from rock to rock with great rapidity. 
1( scorns reasonalde to pnvsume that flshe.s with such habits, once dis- 
lodged fi'om their moorings, either by the swiftness of the (uirrent, by 
I he disturbance eaused l)y the suspended pebbles and stones in the 
eniTeiit or by llie cliokirig effect of muddy \vater in respiration, are 
piobidtly earihsl helplessly in deep wakr by the flood till they are waslied 
on the banks. A number of fishes picked up by Dr. Chopra were merely 
■slii|iili(‘il and were I’f'vived by keeping in water. Tluu’e are previous 
I'cidids of similar hap])Ciiiug8 in Central Asia and other mountainous 
f oiiiitrit‘s. Lt.-Col. F. M. Bailey onee sent me specimens of NemuMus 
I'ii ked up by him after heavy floods from the bank of a stream in Eastern 
Tibet. 

The following is a list of stations whence Dr. Chopra colloisted fish 
'll the f.!hitral Valley. Short descriptions of the stations from Dr. 
I'hopra s field notes and lists of s])ecies of fish collected at each station 
"re given. 

Sta. 1. 2Uth-28tli June, 3Jst July and lst-3rd August, 1929. Chitral 

Kunar River near Chitral toAvu. 

” A large and broad river of muddy water flowing over a bed of sand 
""d mud Avith some stones and boulders. Th(5 current is luoderaLely 

and the banks are in most places steep and rocky. There is no 
'’I'getation in the water." 

i. (HyptoMernum reticulalum McClellaud. 

ii. SrMzolhorax esocinua Hockol. 

iii. Sehizolhomx labiaM (McClelland). 

iv. Oreinua ainmtua vjir. griffiihii McClelland. 

V. NemachUng ehoprai, sp. nov. 

Sta,J. lst-3td July und 19th July, 1929. Pallarga stream about 
- miles below Kiuiisht (Red Kaffir village) in the Rambhur Valley. 

' A small stream of clear, rapidly flowing water over atones and rocks 
in a somewhat north to south direction and joining the Rambhur River 
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almost millway biftwcuii Kuiiisht {iml llambliiir. Practically no plant 
life in water, though sonuj trees and shrubs on the banks, which aie 
quite stei'p in places. TJie water is considerably warmer than that in 
the Kambhur Kiver or other streams in the locality.” At 12 noon on 
the 19th of July 1929, the temperature of water in the Pallarga stream 
was 71-0 ¥. while that of Kambhur River w^as only ST^-O F. 

i. Qlyptosiernim relirjtlatvm McClelland. 

ii. Hthizoihmtx labiaiua (McClelland). 

iii. Oreinvs siimatus var. grijUUhii McClelland. 

Sta. 7. 2-1 th and 25tlj July, 1929. Kumborct River between Daimali 
and Karakal in tlu; Kuniboret valley. 

“ A large river formed of a number of snow’-fed stK^ams, running for the 
most ]>art from south-west to north-east and joining the Kambhur River a 
few mileaab(»Ye Ay un bt'foie falling in the C'hitral River. It has a verv 
sw'ift (jurreiit of <J« ar water flowing over stones and boulders ajid irri- 
gates by means of side chaimels an extensive area of land.” lliavy 
floods killed the fish ajid washed them up the banks. 

i. OlyjttwftiTman rfUciihtivm McClelland. 

ii. Oreinvs sinuatnv var. griffilhii McClelland. 

Sta. 8. 4th August, 1929. Lutkuh River at Blieghor. 

“ A very large stream of moderately swift current wdth water almost 
(lark with suspended mud aiul elay. flowing over a nunc oi‘ Icps sandy 
bed, with comparatively few’ stones and boulders. No vegetation in 
the stream.” 

i. Uchizulhorax hibiatvs (McClelland). 

Sta. 9. 5th and 6th August, 1929. Lutkuh River near IJot-JilpJ’inga. 

“ A large str(?aui of japid current with clear wat< r flowing ov(‘r a betl 
of stones and sand. Ko vegetation.” 

i. Glyptoiiiemim nticnihitum McClelland. 

ii. Schizothorax labiatvs (McOJeiland). 

iii. OrtiHvs sianalmi var. griffithii McClelland. 

iv. NemarMwti choprai, gp. nov. 

Sta. 12. 20th-27th August, 1929. Mastuj River between Koghazi 
and Mastuj. 

“ A large river of muddy w’ater and swift current flowing for the most 
part over stones and boulders, with occasional patches of sand and mud, 
between steep banks. No vegetation of any kind in the water.” 

i. QlyptwAtmum reticulatnm McClelland. 

ii. Uchizothorax labiaivu (McClelland). 

iii. Oreima aiwtalva var. griffilhii McClelland. 

iv. NmachUvs cboprai^ sp. nov. 

Sta. 13. 29th August, 1929. A small stream near Surguz in the 
Mastuj Valley. 

“ A stream of clear water, originating from some springs and fed 
by other springs along its course, with a moderately swift current flowing 
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!i b«d of sand and stojius, and with i)lenty of vegetation consisting 
of .jiiissiis and algae.” 

j. Oninu/i 8inMntu,ii var. griffiihii McGlollaud. 

Sta. 14. 30tli August, 192!). A sunill stream above Charun in the 
Miisluj Valley. 

‘ Th(i stream is fed by a number of springs along its course, lias clear 
w.itcr with [denty of vegetation and a bottom of mud and sand with a 
[V'W stOlM^S.” 

i. \hmehilv8 choprai, sp. nov, 

Sta. 15. Ctli a?ul loth Sojiteinber, 1929. Small spring-fed stream- 
Ifts between Tar and Drosh. 

" Small streams of clear w'ator, and slow current used in some plswics 
Inr irrigation, with plenty of v(‘gotat.ion and a sonKJW'lmt nuuhly bot- 

fnlii.’’ 

i. GbjpUMttrmm rdicnhlmn MoOlellund. 

ii. Schisfdhomx Inbititii:i (Mct'lelland). 

iii. ()re.inv8 8imaln8 var. griffithii McClelland. 

Sta. 16. irdh and 1 0th September, 1929. Jlamram gol near its 
jiinetion Avith the (liitral Kiver below Arandii. 

’’ A large hill st ream of clear water, with swift cummt flowing over 
sinnea and bould(‘rs and without auy vegetation. ” 

i. Olj/pMmumretieiilntNm MnClcIlnnd. 

ii. SeMzdhomx lafnntv8 (McClelland). 

iii. OrfMUfi simaUis vnr, grijfilhii McClelland, 

Refore gi ving the systematie account of the collection, T wish to express 
le'iv my sincerest thanks to ])r. B. N. Chopra for the valuable informn- 
lieii he has su]»|)lied to mt? during the jireparation (d this re])ort ami for 
liis lielpful suggestions and to Ur. B, rrasluMl for going through the 
lUiimise.ript. Mr. R. Bagclii has nm<le all the drawings, e.xeept those 
cf NmaMus htithnireims Jlora, uiuler my supervision with great 
rare and skill and for this T am muc;h obliged to him. 


Glyptosternum McCloIlaud. 

!. Glyploglminn, McClelland, Calcutta Journ. B* }’• 

L GlyjilodHrnon, Blyth, Joum. /!<». fior. Brngal, XXIA, p. m- 
i. Exmloina, Day (in part), FUh. India, p. .Wl. 

I. Exo8lom, Day (in part), Faun. Brit. M. Ft8h., I, p. jw. yyi Y 

I. aiyptostcrmm, Vinciguerra, Ann. Man. rtv. -ukiz. Bat. Oanura, XXIX, 

I. ParexoMnma, Rcgnn, Ann. Mag. Eat. Hvd. (J). XV. P* 

. Parexontoma, Regan, Awn. Mag, Eat, iluA. (8), Vlll, P* ^ * . 

I. Olyptodemm, Hora (in part), Bee. Ind. Miis., XMV, p. 33 (foot-n le). 

I. Glyptosternum, Hora (in part), Bee. Ind. Mus., XXV, 

I. Glyptosternum, Annnndale (in part) Ann. Mag. Nat. Hist. (0), XTI, pp. 
673«fi77 

i. Parexosloma, Norman, Ann. Mag. Nat. Hist. (9), X''* P- 
1. Glyptosternum, Myers, Lingnan P’ 

I Qlyj^oslemum, Horn, Awn. Mag. A^. -a 

1. Glyptosternum, Smith, Journ.BiamSoc., No . Hist. Bup^^ IX, pp, TO.74. 
). Glyptosternum, Berg, Poiss.Eauv Dorns, H. B.S.S.,Zrded. pt. ii, p. 
590. 
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III 1022 tuid more jiarticiilarly in 1023, 1 assigned to the genus 67///;- 
tostenium n group of Sisorid fishes in ii\diM;h the structure of the jijiiifld 
fins agre(‘s with McClelland’s description of the fins of G. rciiculatuin. 
This structure is so remarkable tliat Jllytli seems to have been greatly 
influenced l)y it in restricting the name Glyptostemum to G. reticuhtunt^ 
which thus constitutes the tyjie of the genus. Though at the tiiuc, 
1 was fully aware of the lieterogimoiis nature of the assemblage 1 relcr- 
reii to Glyplofitmuim, it was not possible then to divide it into geneia 
as the name GlyptoskniumvAmldmt beapjilied toany of the forms witli 
certainty. Kegan ' and Myers (op. ciY.) havt! also indicated tlyit until 
G. retictdaium is rediscovcM'wl and red<‘scribed it is not. possible to unive 
at a satisfactory solution (umce-rning the applii'at.ion of this generic name. 
Recently, liowtiver, 1 gave r(*asons to believe that “ Parcxustonm sUAic- 
zkae” a w idely distributed sp<Mues in the western jiarts of Central -Asia, 
is identical wdth GlyjAustcrnum relicuUitum, and pointed out that of the 
several genera, into wliicli Cilyjitosternoid fishes have been divided, Parer- 
osionm Regan becomes synonymous with GlyjAoskrnum McChdland. Thi.s 
supposition has received furt-hcr support from the fact that McClelland's 
species have Ixhmi rediscovered ^ from the Kabul River n(*ar Kabul in 
Afghanistan. The Surgeon to the Rritisli Ligation at Kabul made ;i 
small collection of fish in the Raghman River, a tributary of tlio Kalnil 
River, and this included a specimen of Gbjptostirmm rdicuhlnm (or llu- 
hitherto well known spciue^s ParcxosUmia doUvzkav). This diseoviu) 
leaves no doubt about the identity of McClelland's 6'. rdiaihUum des- 
cribed from kSir-i-Chashma, the source of the Kabul River. From 
w’ithiu the limits of Afghanistan the species has also been obtained in the 
Rannu Anderab River of the Oxus System, about 79 miles north of 
Kabul. Hotli Smith and Berg in their reiumt w’orks Jiave u])held niy 
view's regarding the gimerie identity and limits of Glypludertimn McClel 
land. In view of this evidence it is now possible to split up the com* 
positc assemblage and to deliue the generic limits of each grouj). Tbe 
genus Glyptostfinum may be iharacterizcd as follows : — 

The genus Glyptodermtn comi»rise.s largivsized and gri^atly flattened 
Sisorid lisbes in which the head and the anterior part of the body are 
depressed and the tail is compressed from side to side. The skin is soft 
except on tJie ventral surfaco in front of the anal-opening wliere it is 
thickly or sparcely e.overed with soft paj)illac. The eyes are minute*, 
almost iudistinguisliable ; tliey are sulxnutaneous and are situated on 
the dorsal surface of the liead. The mouth is transverse and is situated 
cousidcrably behind the tip of the snout. Tlie teeth are pointed, those 
of the upjier jaw form a band which is produced backwards at the sides. 
The teeth on tiie low'er jaws form two bands which are pointed towards 
the sides. The fold of the lower lip is broadly interrupted. There arc 
8 barbels, 2 nasal, 2 muxilbiry and 4 mandibular ; the mandibular barbels 
are provided with very broad buses and on the ventral surface in their 


rr D**S*i“’ (0)» XI. p. 600 (1923). Berg {BuU. Acad. Sri. 

oiypMh^*JB\yih * ***”** OlypfcMterMttm for species of the genus 



287 


1931] S. L. Hora : Fish of Chitral. 

oiitrr hidvea bear striated pads of adhesive skin. The gill-openings 
fnn wide, extending to tlie ventral anrfa«u< for a short distance. The 
•jiil-itiembrane is broad and free throughout itij lengtli. The fins arc 
wiilioiit spines, the first ray of the peotoral and ventral fins soft and 
pinnate, giving off soft, pointed ({artilaginoiis rays along the ante’-ioi' 
margin, which mi enveloped in the inembrane of the lin ”, The dorsal 
is situated above or sligJitly Iw^liind the jXHdorals, but entirely in advance 
of the ventrals. The adipose; tin is long and low. The paiml fins are 
liroad. rounded and horizontally plae.ed ; they are vertical in their inner 
and horijontiil in their outer halves. The skin on tin; ventral surface 
of the fii’st ray of the paired fin is corrugated in pinnate folds for the 
purposes of adhesion. The caudal fin is truncate, ohliqiiely truncate 
or .somcAvhat rounded. The air-l)la<lder is greatly rediicwl and en.'losed 
in two bony capsules. 

f rdmlntmi MedTidlaiid . 

In view of the uiiccrtaiiity prevailing about (t. rHirnhiium I ’ sug- 
gested in 19‘2.‘l that G. Uihiatim Mt-dlelland should he coiisidmvd as the 
tv|»e of GlfipUistvmuii instead of G. reiicakUim. Myi‘rs ^ has pointed 
out that this suggestion is in violation of the Inlcrnational Rules of 
Xitologieal Nomenclature, but in view of the rediscovmy of G. rcli(‘.nkhnn. 
Ill) new genotype need bes considered. 

Grofirapbiml DMbuUon. 8o far only two s|)ecies are known in 
tliis genus. Ghfptmtfnum mmktum (Regan) is known from Eastern 
Tibet (IJiasa and (lyang-tse) and Hikkiin; whereas the other species 
il. fdmkiam iMcOlelland is widely distributed in the hmid waters of 
ilie lmlus(Basgo. Hiieema, bell, Ladakand the Kashmir Valley), of the 
K.ibiil River (8ri-i-C]iushimih,Julra.iz^ Raghmau and the Chitral Valley), 
"f Hie ,S\T-l)arya and the Amu-Darya in Eastern Tmki‘stii.n (Oxiis 
System). 


Glyptosternum reticulatum Model land. 

1842. OljfidoJiUrtm relk»latnA, MuCIcIIaiuI, CuleuUa Jount. AV. ///«/., Tt, 
p. 584. 

I860. (Hyptoftkrmn reticulatiis, Blvtli, Junrii. .tit. Sor. Hnitjul, XXI X, p. I ”).*{. 

1876. KxoMnwt Stolirzkm, Day, /Vrw. Zoiil. Sue. Utndmi, p. 782. 

1877. Kxmtomti StdkzkitP, Day, fkh ludifi, p. 502, pi. exvii, (ig. 8. 

1878. Exnslntna Slolirdw, Day. Sri, Rm, 'Jn4 Yurknad MUt. fi litliyulfigy, 

p. I.pl. i, fig. I. 

1880. Krtudoma Stolkzkm, Day, Fnitn. Bril. I ml., Yuh,, F, p. 1 10, fig. 45. 

1880. Ext)slnm(i Oifchnnini, Hcrxcnsteiii, Mel. bid., XIII, p. 00. 

1890. ExmUma Oachavini, Uorzemtein, Hull. .4c. fit. Petershurg, XXXIIF, 

p. 120. 


; Hora, Ihe. Ind. Mm.. XXV, p. 35 (1023). 

".Myers, Ungmn Sci. Joarn., X, p, 260 (1031). 

1 1 . . '‘'yording to Day {lehthyalogy Sri. Rm. 2nd Yarkand Minn., p. 19, 1878, foot-note), 
remark {Cahutia Journ. Nat. Hint,, II, p. 564, 1842) regarding tho moat remnrk- 
* " 'lark coloured Loach-like. Silurun, which is not uncommon about •Fniraiz ” proba bly 

'■'^H'rs to a species of Amblyeepn. In my revision of the genus Avdilycepn, I have in- 
'h''ated (Rec. Ind. Mm. XXXV, p. 610, 1033) that AmM^f.pn has never been locordod 
place west of tlie Kangra valley. I am of opinion that in hU remark about 
‘■'Daeh-like Silurm’' Griffith ma^ a reference to Olyplonttwim retkulatnw which is 
^und in abundance at Sifi-Chashma. 



1905. /iSxddoma Stdiczkae, Borg. Hyhj/ Turkestana, p. 211, fig. 31. 

1905. ParextjMkiim SloliczkM, Regan, J«w. Mag. Sat. Hid. (7), XV, p. 18:{. 

1JK)7. Sxoduma ijraeile, CJiazianov, Trudy Otdrhi IrhtytUogii, IV, p. 58. 

1907. Jirostonm labrax, Grazianov, ♦ftW, p. 59. 

1!H)«. Sxodomu atoliczkae., tierti, Kzhegotlnik ZtwIogichKKhiiga Muxeyti AkfukmH 
Sank, Xlll, p. 450 (1908). 

1910. PnrfxosUmn dotifzkne, Berg, Poiss. Kaux IhucM Humef p. 371, ligH. 
289, 290. 

1923. GlyploftlcrntHH. stoUczkae, Hora, Hrr.. Itul. Mu»., XXV, p. 37. 

1925. Parexf^tonui Miczkaa, Norinau, Mag. Sat. Hid. (9), X.V, p. 572. 

1932. Qtypfmterninn rcliralntum. Hcira, Ahh. Mag. Sal. Uhl. (10), X, p. 179, 
tig. 

1932. OlyplmlKnuiiH Tdir II latum, Hora, Cur. Sci., F, ]>. 130. 

1933. Qlyptmterniim retieuUUtm, Hora, Journ. Bombay Nat. Hhl. Afoc.y XXXVf. 

p. (597. 

1933. (llypto«l-crmim rdkulahm, Berg, PinuK. Manx Dovceu U.R. S. «S., 3 pO. 
pt. ii, p. 6J)7, tigs. 649-551. 

l'.)34. ClyptoshrHum rdirululHui, Hora, Journ. liMultay Nat. Hid. Snc., XXX VII 
{in firesu.) 

From the above synonym}’ it is clear tliat Olyptostcrmim reticiihlmn. 
instead of being an obscure spe(;ies as hitherto ])(‘lieved to be, is a well- 
known r(‘.})rescntative of the Sisorid group of fishes. Several autliois 
have described it and published its illustrations under the title. “ Exostimm 
M.oliczkae\ I, therefore, do not propose to redcscribe the species 
here, but in view of the abundant material before nu; from the Chitial 
Valley the following Jiotes should juove useful. 

Day (iy70) has already indicated the ninarkable variation in the 
comparative length of the head to that of the total hmgth in this species. 
T have noticed that siudi a range of variation (exists in the ridative juopor- 
tions of all the princit)al oi’gans. For instance, the length of tlu' caudal 
fin is (jontairwal ivi — 9*8 times in the total length including the <‘ainlal. 
In smaller individuals t his fin i.s relatively longer. The head is also 
proportionately longer in young individuals ; the lengtJi of the head is 
contained 4*9- -0‘2 tina's in the total length with the caudal and 4-2 
— b-G time.s without it. The deptli of the body is also variable bid it 
is not in any way correlated with the size of the specimen ; it is contained 
7-3— -lO-f) times in the total length with the caudal. The caudal peduncle 
becomes proportionately longiT with the growth of the fish ; its least 
height is contained ‘J’C- 3*4 times in its length. The increase in the 
length of the fins docs not keep pace with the growth of the fish. In 
young specimens the pectorals are separated fiom the ventrals by a slioit 
distance, and the latter lire separated from the anal by a still shorter 
distance. While in fully grown examples these fins are considerably 
removed from one another. The longest ray of the dorsal is greater 
than the depth of the body in .specimens up to 110 mm. in length while 
in larger specimens it is considerably shorter than the same dimension- 
For further details reference may be made to the table of measuremeJds 
on page 291 . It seems probable that the variability of the species has led 
to its being describ(*d under so many different names in various 
ot its extensive range of distribution. 

Distribution . — It has been pointed out above (p. 287) that 
ternum reticvlatvm is widely distributed in the upper reaches of the Indus, 
the Kabul, the Amu-Darya and the Syr-Darya Kivers. Thus the sj^ecies 
is found in Eastern Turkestan and in the mountain regions that border 
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it on the soiitli and west. In the Chitral Valley, Dr. Clio])ra oliteiiied 
•jlT) * specimens from the following localities 

(i) 37 S[K?cim(*iis from the Chitral Kiver near the (jhitral town 

(Sta. 1). 

(ii) 18 specimens from tin; Pallargii Stmini 2 miles below Kunisht 

in the Rambhur Valley (Sta. 2). 

(iii) 154 specimens from the BumboTct Kiver betwecji Daimfili 

and Karakal (Sta. 7). 

(iv) 2 specimens from the Lutkuh River near Hot*s])rings (Sta. 9). 

(V) 1 specimen from the Mastnj River between Kogliazi and 

Mastnj (8ta. 12). 

(vi) 1 specimen from a small spring-fed stream between Tar and 

Drosli (Sta. J5). 

(vii) 2 specimens from tlie Ramram gol sirtsam m'ar its jiiiudioii 

witJi lh(^ Cliitral River below Arandii (Sta. 1(5). 

It is (dear from tin; above that G. niimhlnm is found all ov(!r the 
Cliitral Valley and that it is abundant in large rivers and streams. Dr. 
(Iiopra has observed that the s|K*cies is commonly found near the junc- 
tioii of the side streams with the principial river of the valley. Owing to 
the heavy floods in tlie valley, a large number of fish were washed on the 
Imnks of the Bumbonjt River and were picked up next day in an almost 
dead condition. 

Berg remarks that G. rcticidutum {:^.Pafvxo8timut stolMae) ‘lives 
luirler stones J.)r. tihopra has also observed that in tlic Chitral Valley 
the Hsli lives in fair numlans under stoims and rocks. Tin? species lives 
ill lai'gt! and clear streams with rapid-flowing cmreiit and with tlie bed 
strewn with rocks and boulders. Except for the algae and shnw* that 
cover th(! rocks in siudi situations. Dr. Oho]rt’a did not observe any vege- 
tation in most of tliese streams. The nature of the food of these fishes 
{cide infra, p. 290) shows that they brouse over the e.xposed surface of 
cocks where they must live under the direct influence of the swift current. 
So it seems probable that a bed of smooth rocks is (“sseiitial for these 
fishes, that their fecjdiiig grounds are the exjwsed surfaces of ro(jks and 
that they seek shelter under rocks when frightened or when not feeding. 
These habits correspond very (dostdy to those of tlu! fishes of the genus 
Garni and other hill-stream lishes. 

Sexual Ditmrphwn awl the Propmiion of Sexes in the popdalion.- 
In Glyptosterniun reticulatum the males do not possess any well-iiiarked 
s(;c()iidary sexual characters ; but by dissecting a number of specimens, 
I have been able to find sonu! dift'erence in tlu; region of the aiuus by which 
the sexes can be distinguished readily.by a siiptu'licial examination of tlu' 
»])eciiiiens. Behind the anal opening, there is a deep groove. In tlie 
male a sharp, conical, well-develojaid papilla projects behind tlie uiiiis 
in this groove ; whereas in the females, there is no anal papilla but the 
anal opening is bordered laterally by two prominent lips which cover the 
groove behind the anus. Judging by these characters, 1 have been able 


„ ‘ In my note on G. relicvlalum in the Anmh 1 meiitioned only 170 Bpecimcns. in- 
fortunately, I overlooked to count the fliKJcimens in one bottle. 1' our 
presented to the Uritish Museum (Nat. Hist.), two were sent to Hr. G. b. wyeis and 
» doaen specimens to the Zoologi(»l Museum at Moscow. 
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to (lividi* tli(^ 2t>9 Hp<'cinien3 into 122 males and 87 females. So far as 
ean he jiid^Ml l)y tliese figures, it seems that males predominate in the 
f)Oj)iil.‘ition ; they form 58*4 per cent as against 41*6 per cent females. 
Of tlje H8 s])ee.imens from the Bumlmn^t River (6 specimens from this 
loeality have Ijeen prescMitod to outside institutions) there are 78 males 
and 7li females giving a }«‘rcentage of 52*7 males and 47-3 females. 
.As has been indicated above, these specimens were picked up from the 
banks of the rivea- after a heavy flood. In these circumstances the males 
and females must have been equally affected and judging from th(‘ 
above figmes there is oidy a negligible higher percentage of mafes over 
the females. I’lie figures indicates that tin; males and females o(;eiir 
in almost e<]ual proportions. The fenudes are probably less active 
and of more secretive habits than the males and this would ac(;ount 
for the ])reponderance of jiiah's over femah^s from other localities. 
The .samples ar«.s however, not siifticiently large to permit of any gem?ra- 
lisation. 

lUommics. The alimentary canal is not very much convoluted : 
its length is 0-91 of the total length of the fish. On an examination 
of the stomach-(?out<Mits of about a dozen and a half specimens, 
it was found that the fish feeds on the flattened larvae of 
Kphemeroptera, such as Iron and other Hcq)tageniid larvae, and the 
Ephanerdlid nymphs, on the larvae and ])upac of Trichoptera ami 
the larvae and pupae of Blepharoccridac. Among the stomach- 
contents were a few' other larvae of the Baetk-typo. (Kphcmeroptt‘rn) 
as well as Chironomid and other higldy specialised Dipterous 
larvae. The major })art of the food consists of tlie fleptageiiiid nymphs 
of the Iron~ty}w. All these insect larvae arc specially adapted to live on 
.or under the (exposed .surfaces of rock.s in v(;ry swift currents,^ in fact 
the Blephartmerid larvae cannot live and have not yet been found iti 
slow currents. It is reiisonable, therefore, to conclude that Glyptu- 
slenmm rcUculatum fie(|iients exposed, smooth surfaces of rocks in swift 
currents for tlic purpose? of feeding and that it also searches for tlie 
Hoptageniid nymphs under stones. The relatively large size which this 
species attains (Day’.s largest example was 175 mm. in length, Berg hml 
examples 215 mm. in length and in the present material the largest ex- 
ample is about 2:V) mm. in total length) show's that it lives in somewhat 
deeper waters, for large? size is a distinct di.sadvantage in shallow 
W'ater.s. The fish is |)erfectly adapted for the tyjic of habitat depicted 
above. Its flattish ventral surface can be closely applied to the hard 
substratum and by means of the broad, corrugated, outer ray of the 
paired fins it adherc's to rocks. The structure of ite paired fins further 
shows tliat the iisli vigorously puuqis out any water that flows on its 
under surface tlius creating a negative pressure for the purposes of 
hc.sion. The broad and r(«flccte(i lips and the broad maxillary barbels 
with corrugation.s on their ventral surface help in adhesion. There is also 
no doubt that the papillae on the ventral surface arc used for the same 
purpose. The large and unspecialised gill-openings show that the fish 
breathes continuously ; but its large gill-membrane would indicate 


• Hora, “ Kcology, Bionomics and Evolution of the Torrential Fauna,” Phil. Trana. 
Itoy. Soe. London (B), CCXVIU, pp. 171-282 (1930). 
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that the respipatroa is initiated and oarried on by its flapping movements. 
On rooks the fish seems to crawl with the help of its paired fina by using 
them alternately and it is likely that the lips and the associated strue- 
tiires also help during ])i‘Ogressiou. Its powerful and muscular [nil 
is no doiiht used for darting rnovemouts from rock to rock. 0. rcikulu- 
tum is a bottom-dwelling fish, and is not capable of sustained swiimniug 
in swift currents. It is probable that the broad, lunate^ band of teeth 
on the upper jaw is used for rasping of! from the rocks encrusting or- 
ganisms of the type of Blepharocerid larvae and nyinphs of Iron, etc. 
The teeth on both the jaws are sharp and pointed and are direck^d 
backwards. Between these two sets of tijcth the scraped food has little 
(jhanoo to escape. The gill-rakers are long, broad and pointed, and are. 
closely set ; tli(?y decrease in size on the postrjrior gill-arches. 

In 1923, 1 {op. cit, p. 34) expressed the opinion that '' Glyptostenunn 
stoliczkae and (r. jnaculaium represented the loss specialized meinbers 
of the assemblage denorninatcid as ‘ Glyptosternum,* and from thcj simple, 
nature of the lips and month, tooth-bands, gill-openings, paired fins and 
general faoii^s I was misled to regard thmii as ancestral forms of Olyp- 
tostemoid fishes. Later work^ has .shown that on account of life in de(.'|»er 
and less turbulent waters of the Highlands of (kmtral Asia as compare*! 
with those of the small Himalayan .streams, G. nikuhtum has as.sunied a 
mask of a})pareiit siin])licity and that its simple organisation is the 
result of retrogression and in no way njpw^sents a truly primitive! 
or ancestral condition. Tluwe conclusions are borne out by the type 
of streams in wliiedi s])ecimens of Ghjpimlermim were collected by 
Dr. Chopra in the Chitral Valley. 

Local Name. -A(j(mrding to Dr. Cho]»ra GhjptosteMum rdiculntum 
is known as Karmkhhi among tlu; Kafirs. 

Schizothorax lalnatus (McClellaiul). 

18-12. Hnroim Inlmhts, .McClelland, (Jakuttu Joimt. Nat. Hist. II, p. 578, |»l. 

XV, %. i. 

1842. Hrfihithwnx HUchkam. McCJulland, Und., p. 680. 

18(58. Hacoiiia lahinlus, Ciinlher, Vul. Fish, lirit. Mas. VII, p. 1(12 (foot-nolc). 

1868. firhizfithnrax rUrhianns, Giiiitlier, ibid., ]). 108. 

1877. Srhizitihorax Jtikhiavits, Day, Fish. India, p. 631 (fool-nnto). 

1877. tSrhiznfhorax labiatns. Day, ibid,, p. 632 (foot-note). 

.McClelland's <l(?scription and figure of Schizothorax labktas. though 
meagre aiul insideqiiate, are sulfieiently clear as rcgaivlB the most distine- 
tive featurt! of the sped t\s- the nature of th(^ lips. Since McClelland’s 
original ac<*.oimt, no ol)seTvations seem to have been made on Sch. hhiatuif. 
owing to the tact that no speeimeii was hitherto available for study. 
The specie.s was des(uibed fi-om Oriflitli’s drawing and the speeimtms, 
which were ‘‘ {u^cidentally left behind with the OriiithologM portion 
of the eollection by Griflith, secin to have been lost in transit. 
McClelland’s characterisation is m follows: 

“ Lenjidh of head greater than depth of body, und equal to a fourth 
of the entire length. Tnier-maxillary very protractile and covered with 
a thick adipose integument, a ihwk trilobed iniegument to the lower javf, 
cirri terminating in trident points. 


» Horft, Phil. Travs. Pay. Sac. London (B), CCXVIII, p. 237 (1980). 
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D. f: P. 19: V. 10: A. 7. 

Intestine short, disposed in 3J or lour double folds. 

Pashut, Koonar River near Jallahibad.- llriHitli’s Mss. 

Mr. Griffith remarks that this singular foiiu is uejirly allied l«) the 
jjjilpofO species, but that the intestines of the latter are inliiiitely loiigei’, 
iiDi- is there any enlargement of the lips in the hitter ; but this last 
cluuai'-ter Mr. Griffith remarks is not so remarkable in young speeiiiiens." 
(llalics are mine). 



As a rule, in SchizoUmax the lips ai'e moderately fleshy and it is only 
ill a lew cliaraeteiistic species that they are griiatly enlarged. 8o far 
:is I am aware the lips are hyiKU-trophied in Sch. ivgvlli Herz.A of which 
II single .specimen is known from the Amii-Darya, and in Sch. hailfyi 
(lil(jyd)“ known from two HpeeJmens collec.ted at Gyangtse, Tibet. 
Whereas- in those two species the po.sterior lip is bilolwd, in M. (afmtns 
il is tiilob(!d jind forms a veiy characteristic feature of the speciivs. In 
ii iiotlier species Srk ritvhmm - desc-ri bed by McClelland from A fghanis- 
tun, the lower lip is trilobed, It is (diaracterized as : “ JieJIrrJrd po.sVt'/vor 
imiyiH of thf> Jower Up idlobak ; lif)s broad, round and soft ; width of 
the mouth equal to about .] the length of I he low'er jaw ; which is narrow 
at the apex ; snout narroAV and comprcswMl ; dorsal spine largii, s(?ales 
very small, lateral line raised, body s])ott.ed.” (Italics are mine). In 
II large series of specimens collected bv Dr, Chopra from the (’hitra! Valley, 
thiire arc (juite a number of specimens in which the lowfu* lip is greativ 
enlarged, whereas in tlu! majority of spe<.n’mens the lips art? of the 
rdrAiettwa-type. Moreover, all possibh; gradations are found in the 
collection la?fore me between the two types of li[)s. Fortunately 
McOltdland sent a specimen of ritelmum to the Museum at the liulia 
Houst! whence it was transferred to the British Museum and later servetl 
IcrGiinther^fl description of the sptK'ies in the CtikUtgur. The Chitral 
specimens agree with Gunther’s descri])tiori and tliere seems to mo no 
doubt that 8ch. Jabktmuml 8ch, ritchimm are synonymous.. Both 


Herzeiwtein, Fische, in Wm, Jtet. Przemhki C&Urd-Aa. Jteis. Zooi, III, pi. ix, 
si * to Berg {Poina. Faux Ihwm U. B. H. S. 3rd Ed., pt. 1, j). 4.58, 1932), 

in 9, synonym of Seh.ffdtsehertkoi Kmlemndthut the enlarged lipH arc nftlie 
•’Htureof Rocondary sexnal charaelprs of the male, fn Inhiniu* both sexcsi poNsr-ss 
'•nlarged lipH. 

•Lloyd, Bee. Ind. Muo., II, pi. xxv, fig. 2 (1908). 
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McCloilaiid and (iiiiither observed that in the Uelmaiid River exuiu|jJ,..s 
the dorsal spijie is relatively small. The Chitral collection shows that 
the dorsal sjwne is very variable in this species. Tn certain exanqilt s 
it is strong ajul \v(‘ll develojied. whereas in others it is rather feeb]»' and 
flexible. Jiut in evtny ease, it is conspicuously serrated posttMiMilv. 

Day included *SVA. hbiiUns in the group of species characteris'd hv 
tlie “ Lower labial fold interrupted ”, but this is obviously wrong. 




'ruxT-Ktu. 2. - Neutral surfiM'c uf liwul aud aut»*ritir part of body in tu’o Kpufinifiis oi 
about equal ai/o of St'.hizo Ihomx labiatMn (MKleiluiiii) .'*ho\vinf{ variation in ."i/'' 
and form of lower lip; ete., xj. 

a. Truo Uihhttm* tyiie ; b. rttc/ih'nm type. 

In a number of young specimens it is observed that the condition t)l 
lips and jaws is intermediate between ScJiizothorux and Oreimts, Sin li 
a (^oiulitioii appears to havti resultetl from hybridisation {vide ivfni 

P- 3^7). ... , , 

Me( lie) land, on the observations of Griflitb, stated that Uch. cJirffsih 
vhUmi has much in common with Sch. labiutus. The resemblance is 
probal)!) closer with the specimens of Sck. labiatus in which the 
lip is not wtU developed. The two species can, hoNvever, be readily 

distinguished by the following features : 

In Soh. khmtus the biKly is more slender and the head is consideral'ly 
pointed ; the labial fold is well developed and prominently trilobtsl ; 
tlic commencement of the dorsal fin is almost midway between the tip 
of the snout and the base of the caudal fin, and the anal scales arc veiy 
small, considerably less than half the dwmeter of the eye. 

Schizothorax labiutus nuiy be redescribed as follows 

I). ;5/8; A. 3/5; V. 18-20; V. 11-12; C. 20. 

Schizothorax labiutus is a narrow, elongated species in w^hich the body 
is subcylindrical and both the profiles are slightly arched. The ventral 
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surface of the head and the anterior part of the })ody arc flattish. The 
heud is large and pointed anteriorly ; its length is contained 3-7— 4-4 
times in the total length without the eaiula]. The Midth of head is 
jjlmost equal to its height at the o(5ci]iut and is contained Idj— 1-7 times 
in the length of the head. The snout is smooth, but in some specimens 
it is studded with sharp, wart-like protuberaiuies. Th(?se structures 
are usually chara(!tcriati(; of the males hut certain rij)c male specimens 
wi'iv without them. The eyes are placed laterally slightly below' llie 
dnisal profile of tlu^ head and are not visible from the ventral surfa<*e ; 
liny aif situated in the middh; of the head or slightly nearer to tlio tip 
u) llie snout than to the posterior margin of the opereiiliim. The dia- 
mclcr of the ej-e is <!ontained 5-3— '7*6 times in the length of the head, 
2d- .‘>3 times in the lengtli of the snout and 1-7— 2-5 times in the int(?r- 
orliital width. The iuterorbital space is flattLsh and is marked w'ith a 
slmit. iujigitudinal bony ridge in the middle with two other low' ridges 
nil the sides. TIic mouth is inferior, horizontal and greatly arched ; it 
is lioidered by thick and fleshy lips w'bich are continuous at t he angles of 
(In* mouth. The lower li]) is trilobed, the side lobes are free while the 
miildh’ lobe is only free at the tip. The strnetiire of this lip is subject 
to great variation as indicated above {vide svpra, p. 293). The lower 
jaw is shai*]), shovel-like aiul covered with a thick, horny sheath. There 
liie two pairs of w'(‘U devclojxMl barbels w'hi<;h are longer t han the diameter 
of I he eye. The gill-ojieuijigs are moderately extensive. 

The depth of the body is (loutained 4*4 — 5*0 times in the total length 
without tlie caudal ; it is covered with small scales wrhich are ineonspi- 
nimis on the vejitral surfacie. in front of the ventral fins. The lateral 
line is slightly raised and tliere are alioiit 1 07 scales along it and 28 rows 
h( l ween it and the base of the dorsal spine. The tiled row of anal scales 
is viither indistinct ; the largest scale lieing less than half c>r about half 
the. diameter of the, eye. 

TJie commencement of th(? dorsal fin is opposite to that of the ventral 
!iud is almost equidistant between the tip of the snout and the base of 
the caudal fin. The dorsal sjiine is strong and horny or feeble ; its length 
ill middle-sized specimens is containeil l-(>— 1*2 times in the length of 
the head. Tn older specimens the spine is jiroportionately shorter, its 
length being contained Idi times in the length of the head. The sjiine 
is strongly serrated posteriorly. The posterior margin of the dorsal 
fin is slightly emarginatc. The ])eotoral fin is shorter than the head and 
ils (jiitermost ray is the longest ; it is separated from the ventral by 
a considerable distance. The anal opening is situated at the base of the 
nnsil fin and is (lousiderably removed from th(; ventral fin. The anal 
fin, W'hen laid flat, does not reach the caudal fin. The caudal fin is 
ilcfjily emarginate. The caudal peduncle is strong and muscular; 
its least height is contained l-S— 1*9 times in its length. 

In very young specimens the body is marked with short, black streaks. 
In Indf-grow'n and adult specimens the body is uniformly silvery with a 
I'lightly darker tint on the doiso-latcral surface of the body. 

Air^bhddf^.-^The air-bladder of Srhizothorax khialm shows consi- 
derable variation as regards the form of the posterior chamber. In 
’‘dult examples the walls of the bladder are thkkene^l, fibrous and 

U 
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iiielastK!. Tiie ank'rior cJmmher is of the normal ('yjniuoid form, wht^reiis 
the postciior ehuiulMM' is long aiul luurow. In one spetdmun the posterior 
(•liainl)er wsw Jound to l)e eonstrictfed in two places usymmetricallv sii 
that the hhuldor af)peaj*ed four cham))er(‘d. In a young specimen Uk< 
posterior ehaniher was slightly narrowed in the middle. Similar varia- 
tions also occur in the hladdor of Orvinus sinmttm var. gnj^lfm. The 
signifi<-anco and the prohahle mode of origin of these abnormal tyj)es o! 
bladders are disciiswd below (vide infra, p. 304). 



a. b. 


J Kxr-i-'i(j. 3.---Air- bladders (if ;i Hpcciniena of iichizoihomx hiltinlim (Mef^lellaiul) KboaiiiL' 
variation in form and structure, xf. The thiekness of the lines mnghly indit-atc'* 
the Ihiehneas of (ho walls of (ho diifereiit chambers. 
tf. .Vormal ty[je ; from a spcciiueu 3.’iU inm. in length. 

A. An abnonnal four-ohamtu'red air-bladder from a s|M'eini(Mi IWo mm. in lenulli- 
r. Air-bladder of a young spc’eimcn ICO mm. in length. 

Disfriimthn and Uabitat. -SvMzidliorax Uibiatus was described from 
the Ktmar River near .lallalabad, but the form ritchieam was stated to 
be lairly common in Afghanistan. Dr. Chopra’s collection shows that 
the sj)e(:ieH is very common in the (’hitral River and its tributaries. 
Specimens were obtained from the following localities 

(i) i large specimen from the Pallarga stream, 2 miles below 

Kmdsht in the Rambhiir Valley (Sta. 2). 

(ii) 6^ specinunis collected at Chitral in August 1929. 

(iii) 47 specimens from the Luthuh River at Sheghor (Sta. 8). 

(ivj 1 specimen from the Lutkuh River near Hot Springs (Sta. 9). 

(v) 21 specimens from the Mastuj River between Kogbzai and 

Mastiij (Sta. 12). 

(vi) 28 v(fry young specimens from a small stream between Tar and 

Drosh. 

(vii) 11 specimens from Ramram gol near its junction witU the 

Chitral River below Arandu (Sta. 16). 
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Tlie larger individuals were obtained from rivers with swift current 
iiiid rocky bed whereas th(i young specimens were collected in small 
si reams. In young spciineiis the character of the lower lip is not so 
well developed as has aln-suly been remarked by GrilKtli. Both Orehim 
jmd Schizolhorax prefer large rivers with or without bm-kwaters; the 
fitniier is confined to thes(> habitats whereas the latter (sjciu’s in 
l.ikes also. HcMwthorax lives in rapids under stones and ren-ks. 

Hionomm.—hx young specimens the alimentary canal is about 1*5 
limes the total length of the fish and in a spwumen about 'MM) 
mm. jn length it w'as 2*3 times the length. The stomach was empty in 
iiio.st of the specimens dissected which suggests not only that feetliiig 
is intermittent but that the digestive action is fairly rapid* Th(‘ ali- 
mentary canal W'as full of grayish pulp and pieces of gravel. It seems 
likely that Schizolhorax feeds on caddis-w'orms, algae and insect larvae. 
The shorter length of its intestine shows that it is more carnivorous in 
its feeding habits than Ordnn.s. It seems likidy that the broad lips of 
Sdi. hihiatus an*, spread out and applied to rocks for adhesive; purposes. 
The horizontal paired fins and the fiattish ventral surface are no doubt 
iise'd for this purimse. The pointeel and suhcylindrical body of the fish 
is well adapteel to ofTor less resistance to the rusliing (lurnuits. 


Mcasuremnts in niillundres. 


Tiit.'il length excluding caudal . 

184-5 

215-0 

24.3-0 

262-0 

350*0 

[.eiigth of caudal .... 

41-0 

53-0 

57-0 

55-5 

78-0 

Length of head .... 

42-5 

5H) 

58-3 

.59-0 

93-0 

Width of head .... 

25-0 

2!)-2 

37-0 

35-0 

57*« 

Height- of hi^ad at occiput 

26-5 

30-3 

37-8 

.37-0 

54*0 

1 .etjgth of snout .... 

170 

21-0 

230 

26-0 

41-3 

1 )iii meter of cyo .... 

8-0 

80 

10-0 

8-4 

12-2 

Interorhital width .... 

l3-.”> 

16-0 

21-0 

20-3 

30-.5 

Depth of body .... 

37-6 

37-8 

.Vj-O 

53-t) 

68-.'> 

Li'iigth of dorsal spine 

38-3 

41-0 

47-0 

50-0 

.36-0 

b'ugth of pectoral .... 

31-4 

40-0 

43-2 

46-0 

67-3 

Umgth of \cntral .... 

;m)-6 

37-6 

41-.') 

42-0 

63-0 

lA'Ugth of eaiidal ixidunelt; 

19-0 

21(> 

300 

28-0 

.36-8 

lA*»ist Jieight et caudal |)cduncle 

40-5 

•lOti 

U>-t» 

.52-0 

66-7 


Schizothorax eiocinus iicckel. 

1838. Schiztjlhoraji; eJiocinn!>, Hcckol, FMtt aim Cnachmir, p. *8, pi. ix. 

1842. Schizothorax comnim, .Mc;(%Ilaiid. CalcHtla Junm. Sat. Hid., W, p. o7». 
1844. Schizothorax csochnm, HcokeJ, Fi»rhe. Kimhmir, p. .372, 3 fij:*). 

I86H. Schizothorax mtcinan, Giluther, Cat. Fixh. liril. Him., VG, p. IW>, 

1 876. Schizothorax eaocinoti. Day, Prnr. ZuoL S^. London, p. 785. 

I87H. Schizothorax pnnclaltm, l^y, ibid., p. 785. 

1877. Schizothorax cnocinim, Day, FUh. India, p. 533, \il. cx.xlii, 4. 

1877. Schizothorax pvnclnm. Day, ibvU, p. 532, pi. cxxiii, fig. 3 (fwt-note). 

1878. Schizolhorax enucinns. Day, Sci. Hen. 2nd Yarkand Mms., Ichthyology, 

p. 4, pi. i, fig. 4. 

1878. Schizothorax pnnriatns. Day, ibid., p. 4, pi. I, fig, 3. 

1889. Schizothorax eaoeinus. Pay, Fawn. Bnt. India, htsk., I, p. 2o4. 

1889. Schizothorax jninctali/8. Day, ihid.,u. 252 (foot-note). 

1910. Schizothorax etwinun, Zugmayer, Ao(d. Jahm., XXIX, p. -77. 

Ipl6. Schizothorax Mociwm, Viiiciguerra, Ann. Jfwa. Cit?. SUo. ^at. Gmova 
(3), Vn, p. 20. 

II 2 
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Both Zugmayor and VincigueiTa have referred at some length to the 
diserepancies in Day’s descriptions, and to the inaccuracies in his draw- 
ings of Svhizvtlm’tix pwicfohis and Sch. etocinus. l^om an examination of 
specimens in th(‘ir pcjssession they came to the conclusion that the tw o 
species are identical. The Zoological SuiTey of India possesses tlie 
originals of l)a>'’s figures of these two species, ai:d a comparison of the 
specimens shows that Dav, who prol ably did not possess a large 8(*ries 
of specimens of Sch. csvcijius to study its range of variation, had sonic 
jiistili<‘ation to regard them as telonging to two species. Besides the 
dillerenc.es in the general facies of the two sjiecimens clearly shqwn in 
Day’s delineations, they differ in the form and proportion of the head, 
the nature of the jaws, the extent and foim of the month opening and 
tin', way in which the bones of the hyoid arili lie on the ventral sin face 
of the head. The following table of measurements shows some of the 
salient diffen'iices between the tw’o specimens 


Meammnenis in millmctTcs. 



Sch. taocinva. 
(No. 678). 

Sch. puncMttH. 
(No. 511). 

Total length occluding caudal 

170-5 

102-0 

Ijongih of head 

46-0 

59-5 

Width of head 

23-0 

26-3 

Height of head at occiput . 

23-7 

30-0 

(Iroatest diameter of oye 

8-0 

10-2 

Interorbital width .... 

13-2 

19-3 

Ixmgth of Hnout 

16-6 

20*8 

J'tepth of body 

32-2 

34-2 

Ticnglh of rostral barbel 

100 

9-0 

Txmgth of maxillary barbel . 

12-0 

8'0 

Length of caudal {ledunclo . 

30-0 

36-0 

height of caudal peduncle . 

16-0 

17-2 


Day’s illustrations an*, iiuwtcurate in several respects and it seems 
probable that he drew up his descriptions from the figures without 
reference to the speeiniens, otheiwise it is not possible to believe how his 
descri))tionH could lie so faulty and misleading. Svhizcihuax (mnivs 
seems to vary considerably and w'heii a number of specimens are exa- 
mined the differences notcMl above i ctween the two forms are bridged 
ov(T. Sufficient material is not available to decide whether these 
differences are in any way related to the sexes of the individuals. Berg^ 
has indicated that in the case of Sch./alttchfnhoi Kessler there may be 
great structural differences I'etween the two sexes. 

Griffith obtained specimens of Sch. csocims in the tributaries of the 
Helniand and the Kabul Bivers in Afghanistan. In the Chitral Valley 
the fish is said to he very rare ; it is represented by a single specimen 
which w'as collected by Dr. Chojira from the Chitral River near the Chitral 
tow'n. Dr. Chopra informs me that he made special efforts to obtain 
more specimens of this species but without any success. This example 
represents the ty^iical csocimts of Day and in it the length of the head is 

* Bci-r, ^IbAatidhitiffpn der Pamir Expedition 1928, VTII, p. 23, pi. ii, figs. 1 and 2. 



1934.] 


S. L. Hoba : jpish of Chitrdl, 


299 


cojitaincd 3'6 times in the total length without the caudal. The height 
of the head at the occiput is almost equal to the width of the liead which 
is nearly half the length of the head. The tliameter of the eye is con- 
tained 6-5 times in the length of the head, 2*2 times in the length of tlie 
ijiiout and 1*9 times in the Interorbital width. This specimen is about 
275 mm. in length, but Dr. Chopra was informed that the species grows 
to a much larger size and is a very good «jating fish. In comparison, it 
is (‘.ousiderod to be a better fish fat eating than other specnes of Schi- 
zotliorax and Oreims commonly met with in Chitral. In spite of its 
qualities of flesh, the locjal people consider it a foul feeder. TJic stomach 
t;oiitent 3 of the Chitral example consist of a Kcmi-digesk*d young 
s|M-cimen of Sehizotkorax and plenty of dark-coloured gravel and sand. 
It is likely that this species lives in pools and piuldles where it Iccds on 
dead animal matter doposit(id at the bottom, lbs jaws arc somewhat 
protnisible so that it can probe about in the mini and suck ui food mixed 
with gravel like some of the typical Cyprinid lishes. Enough material 
is not available, however, to make auy detailed observations on the 
bioiioinios of this species. 

Besides the speemnens referred to above there are live other examjdes 
of esosinits from Kashmir in the collection of the Zoological 

Survey of fndia. These spot^imiuis were obtained in Juiie-July 1921 by 
the Ksivshmir 8urvey Party. Of these, 3 comparatively young specimens 
up to 135 mm. in total length were obtained in the Jhelum River at 
Srinag.ir, one from Wular Lake ami a large one from (Jaiidarbal. riicso 
specifiious show that the head is relatively longer in younger individuals ; 
its leiiijlli being contained 3*3— “>•() times in the total length without 
t!ie, caudal. The depth of the. boilv is very varialde, being .•.outaincl 
I— 5-(.l times in the length without the caudal. Tdie eyes are 
relatively m'udi larger in tin*/ young specimens ; the diauu■t^^r ol the eye 
is contained f-5 — 7’li times in the length of the hea-d, l-o—d-o tiines 
in the length of the snout and 1*2— 2*1 times in the int(!rorbiU;l 
width. The caudal peduncle is narrower and longer in largm speciniens, 
tlui least height of the caudal pedunelc is contained l*7--2*l times 
in its length, The fins are nearer to one another in young speciuieiis 
wliorcas in grown-up individuals they arc situated moi'iJ wid-.d) apait. 
The osseous and serrate.! rav of the dorsal tin is always longer than the 
postorbital part of the head; it is proportionately longer in the young 
.specimens. The longest rav of the dorsal lin is (iontaiued 1*- 
tim»is in the length of the’head. The young .speedmens are generally 
marked with largish black spots, while the larger specimens are covered 
with numerous black marks. The example from Chitral as well as the 
smallest specimen from Kashmir are without any marking. c) are 
grajish above and silvery on the sides and below. 

Rmarh.-An describing Schizothorax punt^'Otus Da} 

nohilU McClelland” (op.cif., p. 577), ami remarked that it 
” has more fleshy Ups, while the mouth appears more trai^verse lus in 
Ormus, and the under jaw much the shorter • " 

specimen of the species, but described it from Griffith s drawuig. 

^amrks are also based on this iUustration. SchtMomx nobihs is smd 
to grow to a Urge size (18 iuchos) and its habits of preying on sinall h«h 
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and I'ecding on olfal slum* that it nuiy provi* to l)e idoiith'al witli ScJi. 
aooinus. Its ho<ly and lins are covered with spots as is usually llip 
case ill Sch. esorinus. 

In the following table 1 give the ineasiiicments of the Chitral exaninlc 
as well as of the five speciiiiens from Kashmir :■ 


MeasuretHents in miUimelrcs. 



Chitral. 

•Thclum River. 

Wular 

Lake. 

Ciniidiir- 

ba!. 

Totnl withoni raiicJal 

224-2 

950 

107-3 

110-3 

191-0 

273-u 

Lnngth of lu^ad .... 

62-2 

28-.5 

32-0 

33-0 

.54-0 

70-;. 

Width uf lipad .... 

31 -5 

13-3 

18-3 

16-3 

26-0 

:i9;. 

Kojgbt of bond .... 

31-3 

15-2 

19-0 

18-0 

31-0 

II li 

Diainoter of pye 

9-5 

6-0 

7-0 

6-0 

8-0 

100 

Jjpiigtb of snout 

21-6 

tH) 

JO-8 

10-4 

18-6 

25-0 

Intororbital width 

18-5 

8-0 

8-8 

8-2 

14-0 

2 10 

lloptb of body ... 

43r> 

20-3 

2H-K 

23-3 

37-5 

ISO 

Ijongpst ray of dijraal 

38-0 

20-2 

23-0 

27-2 

32-0 

42-:. 

LtingOTt ray of anal . 

34-0 

15-1 

J8-3 

20-3 

27-2 

10-0 

Length of ijortoml 

.38-2 

16-6 

18*8 

19-2 

29-0 


T)iptnncfi iH'twopii fa'idoral and 
ba«o of ventral. 


11 -(5 

13-3 

14-0 

23-0 

:ii:i 

Length of ventral 

iJ5-5 

15-7 

17-2 

20-0 

26-2 

;i7-o 

Distance betn-wn vj'ntrnl and 
baNO (»f Anal. 

17-U 

7-3 

in-5 

8-0 

21-2 

■JO-.'i 

U^iigth of caudal {aMliincic . 

4 Ml 

15-7 

19-0 

18-7 

31-0 

52-0 

Leavt hoiglii of caudal |M'dunclc . 

23-5 

il-0 

ll-O 

11-0 

17-0 

21" 


Oreinus sinuatus var. grrffithii Meddland. 

1H42. Oreinus Oriffilhii, Cuhnlla Jnnrn. A'fff. Uisl.. II, |». TiSl. 

1842, Orviuns inmnfnius, MirClolIniul. ilwK. j», 580, 

18158. (ktiuHs (jrijfilhii, (Uinthor, ('nt. Fish, lirii, Mns., VII, p, lOO (fonl-imlc). 

1868. Orrinns sinnuinn, Giintlier (in part), ihid., ]». U51. 

1933. OrvinnH sinutilnn var. griffilhiu Hora, Journ. liumbtn/ Ilisl. Sur., 
XXXVI, p. 700. ■' 

19;J4. Oreinus siuunlus var. Hora, ibid., XXXVII (in press). 

In his account of the fish of Afghanistan in Griffith’s colleiitioo- 
]\TcChdland reeonled spei'imeus of the genus Omnus from the head ol 
tlie Ali Musjid stream (Khyber Pass), Kabul River. Gandamak, I’asbat 
and Girdun Dewar. The exatuple.s from the Helmaiid River (Girdun 
Dewar) were referred by him to 0. jihgmtomm Heck,, w'hile those eolle* !- 
ed at Pashat (Kimar River) wen* described as 0. griffitkii. Theyour.L^ 
speidmeus obtained in the Kabul River, Ali Musjid stream and id 
Gandamak were designated 0. a species dciscribed i>y 

Mi^CJhdland from the Simla Hills. From Giinthcr’s Cataloffue it appears 
that no specimen of 0. DriJIilJiii pa.s.sed into the C(>llee.tion’of the Rtitish 
Mu.senm and eonseipiently Giintlior could not define its exaed speeilic 
limits as the desi'ription i.s meagre and defective. The species was, 
tliei’efore, reh'i’nid to in a foot-note as a <loul>tful form. 0, pla^iostonins 
was charaiderized by Giinther on Afghanistan specimens (1 stuffed 
adult from Jallalabad and skins of one adult and one half-grown from 
Helmand River), while McClelland’s young specimens of 0, wM?cw?<dt<i> 
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fiom (landaniak were referred by Gunther to 0. mmlus. Day iii 
tin.' Fishes of India (pp. 520-581) followed Giiuthor’s views, but in refer* 
rills: to 0. i/riffithii under the description of 0. pktgiosbmus made the 
f.illowing remark : 0. griffithii ** is said to differ but little from the 
al'ow, its intestine are six times the length of tlie body, its fmbiM is 
Afglianistan, Koonur river, Piishnt It would thus apjM'ar that since 
(lie publication of the description of 0. griffithii McClelland, it has not 
ln‘(-ii ])ossible for later workers ti> elucidate its exai^t systematic position, 
This was due to the fa(5t that so far no specimens of tlic spei:ies were 
iiviiilable for examination. 

Dr. Chopra obtained a large, scries of specinuMis of a specie's of 
(h-mitm in the Chitral Valley and though it differs but little from 0. 
siiiimtHs, there, are features which, in tim ])rewMit stale of our knowledge 
111 llie genus, warrant sepanition of the two forms. Fortunately spei*i- 
iiiciis have, also become available from the I’aglimaii Hiver .-nid Sir-i- 
I'liiislmia (Kabul River) for comparison ami lln*se have made it eh-ar 
that the Chitral Omum is also found extemsively in the Kabul Uiver 
and its liibutaries in Afghanistan. It may In' mentioned tliat Kiinar 
lliver (or (!hitral River), the type-locality of 0. iirilithu, is the ^ninc.ipal 
river of the Chitral Valley whence Dr. Chopra obtained abundant 
iiialerial of the species. 

Oiwius griffithii was liriofly characterized bv McClelland as follows : 
“ The breadth of the mouth is eipial to half the length of head, and of 
?li'‘ interval from tlie extri'.mity of the snout to the c.ommeii<Mmieiit of 
I 111! pectorals. Dorsal spine lange, vertical .scales at the anal obsoleti*. 
I'oslerioi: margin of the operculum round, snout smooth. 

D. -J: R. 20: V. 11: A. C. ID. 

The iulestiiu's are six hmgih of the body, and coiilaiii a brownisli 
I'liln. (Griffith.) 

This species although perfectly distinct, differs but little in ajipearann' 
Iroin Oreiuus plagiostoraus. 

/Miff//.— Afghanistan, Koonur river, Rushut. (Griltiili.) ’ 

'riie reference to 0. 'pbtgmlomus in the aliove desciij.»tion seems In 
I'f ve been partly responsible for our ignoraiwe of 0. griffiffiii. According 
to McClelland, the breadth of the mouth of 0. plugmlrmifOi " is e(|ual to 
third of the length of the head, and of the interval from llie extremity 
'*1 the snout to the pectoral fins ” ; the dorsal spine is " slender and soft ” 
‘"'d the “ vertical scales at. the base of the anal aro rather large 
Ciinthcr 8 and Day’s desciriptions of 0. muatm, to which 0. gnfjdhu 
is closely allied, and of 0. plagioslotnns show* that the main differences 
l^’tweea the two sfiecics lie. in the charactt*r of the dorsal s])iiie and the 
•''ize of the anal scales. In tin; Scliizotliormdnae these ttharacters are of 
g^'al diagnostic value and arc usually cmiiloyed in distinguishing genera, 
•fudging by these features, most of the specimens in Dr. Chopra’s collec- 
fion agree with 0. sitmlm but there sax two specimens, one 260 ram. 
long without the caudal from Pallm^a stream in the Rambhur Valley and 
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the other 325 mra. long witliout the caudal from the Mastiij River betwocu 
Koghazi and Mastuj, in whieh the anal scales are well developed and arc 
as large as or hirger tlian the iliameter of the eye. The dorsal spine is 
of the nature so characteristic of 0. sinuatus. and in other respects ylso 
they correspond with the remaining speciraeF)s. It is not possible to 
account for this variation as there are no gradations in the large stnics 
before me, and in the present state of our knowledge it would be b(;lt«.‘r 
to consider them as abnormalities. 



Tkxt-fiq. 4. — ^TiSiiUrgoil anal rtcaUw of a speciinon of f)mnu.f sinuatujf var. yn(IUhii 
MuClullatul from tin.) Pallar^ja »truaiu. xi. Tlio scialos aro vory Miiii and Ihitir mit- 
linuii aro not wull doll nod. 


It has been iiulicate<l above that 0. tfriJ/ilhU very closely rcstunbles 
0. sinmtu^ in its general facio.s, but dillers in having somewhat liiu'i* 
serratioiiM on the dorsal spine, in the shorter lengtli of the S]>ino and in 
the fact that all the (ins, (ispeuially the anal, are shorter. The vertirnl 
anal scales are obsolete in 0. gnffilhiij with the exception of the two 
specimens noted above, wliereas in 0. dnu^tlns the scales, though sm-dl, 
arc fairly well marked and distinct. In view of those difTerence.s it seems 
desirable to treat 0. griffUkii as a distinct form, for the time being at 
least, and at the same time to ex^Fress its close affinity to 0. sinwihi^. 
For these reasons, 1 liave regarded griffithii as a variety of sinmlus. 

There can be hardly any doubt that Omnins is a specialized form of 
SchizotJwrax and that tlie evolutionary steps by which tliis modification 
has been brought about are not very difficult to comprehend. In fact, 
it is very difficult to distinguish tlie young of OrcinuSj at l(?ast in the 
earlier stages, from those of Schizothorax. This difficulty is further 
augmented by a hybridization between SrMzotharax and Oreinus whicli, 
as Dr. Chopra s colle<!tion sliows, is a very common occurrence in nature 
and results in the production of forms intermediate between ScJiito- 
thorax and Oreinus. I refer to this phenomenen later {vide infra p. 307). 
In the light of the above observations, McClelland’s remarks regarding 
0. maculatus that “ it is an intermediate form between Schizothorax 
and Orienus ” is readily understood. According to McClelland, 0. 
maoulatus “ seldom exceeds six inches in length ” and is, therefore, a 
young form. There are several young specimens of 0. griffithii in Dr* 
Chopra’s collection which agree with 0. maculatus, both in general 
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Judtures and colouration. I have no doubt, therefore, that 0, mucuJatm 
is a ayiionym of 0. sinmtus and that both Gunther and Day were 
justified in this conclusion. 

The Kabul Kiver form, 0. sinmtUH var. ynjitim, imiy be redeseribed 
as fellows 


D. 3/8; A. 3/6; r. 21 ;V. ]0;C.20. 

Orci^m sinwUus var. griJUhii is a strong and muscular fish iu which 
I he body is subcylindrical and both the profiles are somewhat arched. 
Til • ventral surface of the head and the anterior part of the body are 
Ihittish. The head is short and bluntly pointed ; its limgtli is contained 
M -5-0 times in the total length without the caudal. Jji thci young 
sp ■ciniens, tlie head is proportionately larger, but during growth the other 
parts of the body develope more vigorously so that in larger examples 
it is idiout one-fifth of the length without the caudal. The head is 
almost as broad as deep at the occiput ; the width of the head is ettual to 
i).s length behind th' anterior nostrils. The snout is usually smooth 
bill ill a number of half-gi'owii and adult specimens it is covered with 
ivarts. These structures seem to idiaructerize male specimens. The 
eyes are, for the most part, in the anterioi half of the head ; fh(‘y are 
lal'-ral iu position Imt their upper margin is sliglitly below the dorsal 
profile of the liead and they are not visible from the ventral surface. The 
evi's are proportiouately larger in young sjiecimeiis ; tludr diameter is 
I'wiiriiiiied M -0*7 tim .'s in tlie length of the head ; 1*3— 2*5 times in 
ill.: length of the snout and 1*3“'2 times in the iiiterorbital width. 
Til - Jilt ‘rorbital space is broad and Hat. The mou h is inferior, trans- 
Vfi;.s(! and slightly arched ; the wddth of the inoJith is sonn'wliat great(*r 
I bail iialf the width of the head. Tlie lips are fleshy an<l continuous; 
til" upper lip covers the jaw and is simple, the loiver lij) is reflected 
Iroiii tlie jaw aud is papillated. The e.\i)osed portion of the lower jaw is 
sb'irj) and enclosed iu a thick horny sheath. There arc Uvo pair.s of 
small barbels. The gill-openings are moderate and extend to the 
ventral surface for a considerable distance. 

The depth of the body is contained 4*7'-5*3 times in the length 
without the caudal ; it is covered with small scales, Jibout IJO along the 
bderal line and 28 between it and the base of the dorsal spine. The 
lepidosis is irregular. The tiled row of amil scales is indistinct, tlie 
biigest scale being mucli less than half the diameter of the eye. The 
lateral Hue is slightly ciu:ved but it runs to the middle of the base of the 
t’aiidal fin. 

The dorsal fin commences in advance of the ventral and is iieai'cr to 
tlie tip of the snout than to the base of the caudal fin ; the dorsal sjiine is 
long and strong and is serrated with moderate spines posteriorly ; it is 
not as long as the head aud possesses a thin, flexible portion which is 
‘‘lual to the diameter of the eye. The posterior margin of the dorsal 
fin is slightly cmarginate. The paired fins are horizontally placed and 
tlieir outer rays are the longest. The pectoral fin is shorter than 
lilic head and is separated from the ventral by a considerable distance. 
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Tho v(!ntral fin is uoiisiderably removed from the anal. The anal op^ii- 
in <5 is sitiisite<l just in front of the anal lin, which, when laid flat, is 
.se[>{iratod from tiu* cfiu<lal fin by a considerable distance. The caudal 
lin is dee|)Iy emargiuate ; the lower lobe is better developed than (lie 
upper. The caudal ptnluncle is strong and muscudar ; its least height is 
contained l-O- 1-0 times in its length. 

in young specimens the upper part of the body is marked with shor t , 
black streaks characteristic of (hAvim mncukitm. The ground r*o!o»n- 
is grayish above* ami ])ale white below. In half-grown and adult speri- 
meiis. the bhudv markings disajipear and the fish takes on a silviJry line. 
On this account it is usually known as “ snow-trout 

Ah'-bliuhkr. Wlu*!) rlissecting sperumens to examine the stomach 
contr'iits, I found a great range of variation in the structure and form ol 
the air-bladder in O. shmdm var. grifjithii. As the air-bladder is a 
(diaracdei: of great diagnostici value in the taxonomy of Cyprinoid lishes, 
it is necessary to make a few observations on the condition of the organ 
in the specimens before me. 
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'J'kxt cU!. — Air-bluil(U'rs of I spreimens of Orfinun f/intintmi var. {frijlitftii Mol’JfllHU'l 

showiiij' variation in form and structure. x|. Tho tliiekiU'HM of the lines iou;J!lil,' 
indicates tho thickness of the walls of the different chamlMVH. 

II. Thive-chanibcrod hlailder of a young sptH'iiueii lit) mm. long. 
h. Air-bladdor of a speciinon 22ii mm. long showing mollification of the posterior 
chamber at the hinder end. 

c. 'riuw-irh.ainbered bladder of a specimen 285 mm. long. N'otice the bnMid 

collar separating secimd and third ehamlK*rs. 

d. Normal type of air-hladdor in an adult Miusdnien. N'otii'O the posterior 

ehanilx^r is narrow, elongated and thick walled and has not- the form niid 
structure of thi* normal bladdi'r of the Oyprinoid lishiw. 


Ill a young specimen about 110 mm. long, the air-bladder is almost 
tripartite ; the aiiteriormost chamber possesses somewhat thick walls. 



jlif; iiiidrtlc chamber is moderately thick-walled while the small, third 
chiiiuher is thin-walled. The pneumatk*. duct oikuis between chambers 

0110 and two. At the constriction between the middle and tlie last 
thii.rul)«‘J', the skin is 8j)ecially tliick. This tripartite (sondition is hettei- 
ihjirkod in the bhadder of another specimen (fig. 6 c.) about 2C5 mm. in 
leii-rtli. Here instead of a constriction between chambers two and three, 
i horo is a definite collar of very thick skin while the last chamber is ver\ 
thill walled. Normally in these fishes the air-bladder is bi])a.rt.ite. as 
is i liufiw teristu! of tlni Cyprniidae, Owing to life in rapid waters and in 
; oiise(| lienee of a ground habit, the air-bladder is not much used as a 
livdi-iistiitic organ and its walls become thick and inelastic (fig. Tv/), 
flu' lumen ilecivases and the hhulder becomes greatly reduced in .size. 
It liiis been shown in the <iase of otlier genera* tJiat thi^ redimtioii and 
sdlidiliiafion of the liladder starts with the posterior (diainher. In 
iliillitifil also pi'olmlily the same process takes place. In a sjiecimeii 
■j2r» mm. in length, the end portion of the jiosterior chamber of the 
liliiddiT was found to be tliiii and pointed and luul very thick walls 
Itiif. of*)- Kvidontly the solidification of poskrior <‘hamlH‘r had started 

111 this specimen at the right jdai'e and in course of time the bladilei* 
would have assumed the normal form as shown in figure -Orf. Th,. 
iripartite condition of the blmlder in tins sptK'iesis certainly abnormal 
and. in my opinion, is produced by the thickening of the skin of the 
middle part of the jmsterior <diamber inst(*ad of its hindermost part. 
Ill any c,ase such a condition is not of any great imjiortaiice for taxonomic 
piirnoses. 1 have shown elsewhere ** that the blatlder of hill-stream 
lislies is greatly reduced as they invade swifter and swifter cuiTcnts ami 
that if they liappen to revert to deeper water.s, a structure similar to the 
orii'iiinl bladder makes its appearance for hydrostatic jmrposcs. Thus 
t Ill'll: is a close correlation between the structure of the bladder and the 
I'iiliilat of the fish. In fishes that live in rapid, hut relatively deeper 
w;iti‘is, the stru- ture of the bladder must be very variable as lia.s been 
"liowii above, in the case of Omnm. 

Tchaiig,® ill establisliiiig bis genus Nwakabrnma has observed that 
' \ essie natatoire eii .'1 jiarties, hr premiere, ovale et arrondie aux deu.v 
heiils, la ileuxieme plus longue (pie la premiere, la troisieme ties petite 
I n fortunately no figure is published but the description indicati's a 
''Structure similar to the one figured here as 56. It is probable that 
tin: so-called third chamber of Pai'osU^jhmma rejiresents the area where 
t in’ bladder has started to acquire thick walls. It should also he 
l"»nic in mind that Rohke {=:^P(imknhmwa) is a genus of dear-water 
streams and though it is not found in very swift currents, it is always 
■''iiliject to sudden rush of waters. Such a habitat also denotes a varying 
'■iivirnnment. Miikerji* has slmii that normally there are only two 
'■Immbcrs in Mkr. In R. jielfHffmi Ihn third chamber may he only a 
nmdilied port, ion of the second as staled above. 


' lloia, JoHtn. .lx. iSttr. Htnpl (X. S.) XVJII, up. 5-7 (1922). 

■ Hora, Jonrn. Bulimy Nal. Hid. Soc. XXXIV, pp. 374-385 (1930). 
' Tchaua, Bull Boc. Zoul, France LV, pp. 4«-')2 (193U). 

* Mukerji, Journ, UonAay Nai% Hid, Boc, XXXVlb p. 69 (1934). 
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Distribution and Habitat. -Oreinm sinuaius var. griffitkii has so 
been recorded from the Kabul Kiver and its tributary streams. It was 
originally described from the Kuiiar or Chitral River. The species is 
well represented in tJie Chitral Valley whence Dr. Chopra collected 
specimens from the following localities : — 

(i) 3S specimens from the Pallarga stream, 2 miles below Kuiiislij, 

in the Rambhur Valle> (Sta. 2). 

(ii) 2i specimens from the Bumborct River between Daimali and 

Karakal in the Bumborct Valley (Sta. 7). 

(iii) HO specimens from the Liitkuh River near Uts or Hot Suriu r.- 

(Sta. 9). * 

(iv) 11 specimens from the Mastuj River between Koghazi ami 

Alaatuj (Sta. 12). 

(v) 22^yoang specimens from a small stream near Surguz (fSta. 

(vi) 11 specimens from a small stream between Tar and Dr(»sh 

(Sta. 15). 

(vii) 12 specimens from Ratnrarn gol near its junction with l:lie 

Chitral River below Araiidu (Sta. 10). 

(viii) 2vS specimens collected at Chitral in August 1929. 

The larger specimens were obtiiiued from rivers with rocker b»'4.s 
and fast curremts, while the young ones wtjre collected from snnll 
streams generally containing vegetiition or with a sandy bed. It seems 
probable that the small streams form the nurseries where larger lisb 
resort to for breeding purposes. Most of the young specimens aj)pcar 
to be intcrnu5(liute betw(?en Schizolhorax and Oreinm, and it seems 
likely tliat some of them are hybrids. 1 have tliscussed the afHnities of 
such specimens below. According to Dr. Chopra’s observations the 
species lives mider stones and rocks. 

Bionomics. — The alimentary canal of 0, griJUihii is greatly con- 
voluted and is about 2-0 times the total length of the iish. As has 
already been observed by Urittith, it contains a brownish pulp, but in 
one case both the stomach and the intestine were full of sand and gravel. 
The structure of the lips and jaws shows that the fish adheres to smooth 
rocks and scrapes off algal matter which, no doubt, forms its princi]>al 
food. Its horizontal paired lins, flattish ventral surface and the papillatoil 
lower lip are modilied for the purpose of adhesion ; whereas its siih- 
cylindrical body is adapted to offer the least resistance to rushing currents. 
During floods in the Bumborct River, a few specimens of gr^Uiii were 
washed ashore ; but the mortality among this species was not so high as 
in Glyptosternum reticulatutn. Oreinus is a powerful swimmer and can 
dart from rook to rock with great rapidity. It prefers to live among 
rocks on the sloping side of a rapid over which water rushes with great 
speed. 

Local Name, — According to Dr. Chopra, 0. sinuedus var. yriffUhii 
is known as Ofnatchhi among the Kafirs, 
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IggiJ of Chitfol. 

Meamrenmts in millimetm. 

Spedmotu 
with OD* 
larged aital 
scalea. 





Sta. 2. 

Sta. 12. 

Sfji.Q. 


Sta. 2. Sta. 12 

— 




A 


M length oxcliiding caudal . 

325<0 

260*0 

1680 102*0 

122*0 

103*0 265*0 25?0 

Uiii-lli of head . 

64‘0 

520 

38*0 

22*0 

27*0 

25-0 

52-0 

52*0 

Wiiltli of head . . . . 

430 

33*0 

24*0 

1-1.5 

17*0 

l-t*0 

30*0 

35-0 

llciplit of hjud .... 

43*0 

33*0 

24*0 

14*5 

19-0 

16*5 

34*0 

34-0 

Oiamofur of eye. 

10*0 

8*0 

7*0 

4*5 

6*0 

6*0 

9*0 

9*0 

L<-ti,u'th of snout 

26-0 

18*0 

14*0 

9*0 

9*0 

8-0 

200 

17*0 

liiteiorbital width 

20-0 

16*0 

10*0 

60 

9*0 

8*0 

16*0 

15-0 

Dcjith of body .... 

60*0 

49*0 

33*0 

20*0 

25-0 

22*0 

65*0 

53*() 

UMigth of dorsal spine 

4.';o 

41*0 

29*0 

18*0 

22-0 

220 

42*0 

38-0 

[j()n!'«‘st ray of anal . 

fiO'O 

39*0 

27*0 

15-0 

21*0 

190 

43*0 

38*0 

Length of [xictoral . 

W-0 

43*0 

32*0 

19*0 

210 

20*0 

45*0 

43*0 

Distniiii! between pectoral and 

350 

30*0 

12*0 

9*5 

10*0 

8*0 

25-0 

26*0 

biL«e I'f ventral. 







Ij'iiglh of ventral 

58*0 

40*0 

28*0 

17*0 

20*0 

10*0 

41*0 

39*0 

liisitanee lietu’ccn ventral and anal 

30*0 

24*0 

9*0 

6*0 

6*0 

6*0 

16*0 

18-0 

Length of eaudal peduncle . 

6()-0 

42*0 

22*0 

13*0 

16*0 

14*0 

46-0 

42-0 

Least iunght of caudal peduncle 

m 

30*0 

17*0 

10*0 

13*0 

lO-O 

32-0 

30*0 


? Schizothorai labiatui X Omnus nnuatui vur. griffithii. 

l{oft‘r('iiC(!S have already been made {vhh supv, pp. 204, 302) to the 
liici llisit in Dr. Cho])ra’s collection Ihere are several young and half- 
l^rcm ii ,sp(’(iiniens in which the stimdure of the Jij)S and jaws is intermcj- 



0.— Ventral surface of head and anterior purl of bwly of Orehivii ninvatvit 
var. griffilhii McClelland showing the nature of lips and jaws. 


‘\jate between Schizothorax and Oreinm. In fact, all possible grada- 
’wis exist between the Schizothom and the Oreinus ty]:)e8 of mouth. 
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I lmv(? also no doubt that Oreinm is a more specialised form of 
tlmm and tlmt it is Ix-tter ailai^cd to live in swifter currents. Tin- 
modifications of the lips aiwl jaws are clejirly indicative of such a s]M-( i.|. 
lisfdion. The two geneja are very closely relatcil, the main difTeirnc,. 
being that hi (hrimis the broad, shoit and flat mandibles are iooselv 
joined together. The anterior margin of the lower jaw is exposed and js 
covered with a thick horny sheath. The lower lip forms a papilintid. 
broad baiul behind the nakerl jiortion of the jaw and is probably used 
for ailhesion. In conformity with the bony structures mentioned 
the head is short, flat and depressed in Oremm. while it is a^doiig.iicd 
and nariow in Sc/nzothoiw\ 




Ti-xt-vki. 7.~ Slicleton of the hmer jaw ami aHHoeiiited structures of f^vfilztilhornx ;ii"l 
Oninuii in ventral view. xl^. 
ft. Srhiziithtmix lahialua {Mi-Clellaml). 
h. Onintts fiiHvttluM vnr. griffilhii Met'lelluml. 

A few selected stages between the Schizothorax and the Oreinus types 
of mouth-parts may be dest’ribed here. 

(«) Total length 148 ram. Length of heati 34 mm. 

The central lobe of the lower lip is much narrower otherwise it is 
similar to that of Schizothorax Uibiatm. 

(6) Total length 131 mm. Length of head 31 mm. 

The structure of the lips and the associatc<l parts is not very different 
from that of the typiiral examples of Schizothorax labiatus. 

(c) Total length 141 mm. Length of head 31 mm. 

The mandible has become somewhat shorter and broader and tli‘‘ 
central lobe of the posterior lip is slightly reduced. 

(d) Total length 153 mm. Length of head 34 mm. 
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’J'hc posterior lip is still furtlier modiliod and tJie snout is considrr- 
11 lily l)Tnad. 

(r) Total lejijftli K17 inin. JiC}ij^h of lioad :»t) nun. 

Tlie luiiwl has assumc'd the (keium form though tlic stnu turi' of tlio 
lips iiiul jaws is Jiot of the Omniis type yet. Tin* eentrni lo))e of the 
piisierior lip has disappeared and its middle jaut has heeonie papillaled. 
'flic hiirhels are somewhat .shorter. 
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Tkxt.kic.. 8.- -t'cntral surface (if licail in eight fiptHinieiw iuterinediatc Iietwecii Srhrji- 
Ihnmx and OmHVn iu rogaixt to the nature of the lipn and jaa-a and the foiin of tiie 
head. All figiu'oa are more or Iwa of natural size. 

(hd represent retrogressive modifications in the Sehizulhorujr luhitilvn ty])e of 
mouth-parts, while e-h represent progressive modifientions towards the fnrnia- 
tion of an Orrinvs typci of mouth-parts. 

(/) Total length 128 mm. liCngth of head m mm. 

The head is more or less of the Schmthwax tyiic but t he lips aie 
eoiisidorably modified. The posterior lip is papillated. 

0/) Total length 145 mm. Length of head 34 mm. 

The head is not so broad as in Greimis but the extent of papillae 
on the lower lip is considerably greater. 

(A) 'Total length 141 mm. Length of head 32 mm. 

The head is of the Oreims type and the posterior lip is jtapillated. 
The most remarkable feature of this specimen is that the mouth is situa- 
ted only slightly behind the tip of the snout. 

It is clear from the measurements given above that the'various modi- 
hcations are not correlated with size. 
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When determining the collection from Chitral these intermedijite 
forms proved very trouhlcsomc, for it was noticed that in the normal 
young of Orehius the characters of the genus were present in cjulior 
stages of d(}velopment and they could readily he referred to 0. mmnUi.s 
var. gnjfithii. Similarly the lip character of Schizothorax labiatub’ is 
also marked at an early stage. After a great deal of considc'ration ] 
can suggest two possibilities for the o(;curTeiice of thesis inteiinodijiti- 
forms. They are eith(!r the young of Oreinm which have not .sluikin 
off the ancestral charact(‘rs of Sekizothorax or they represent hvluidti 
between the two common ‘ Barf. els ’ of the Chitral Valley. The laltir 
supposition seems to be more justified, for intermediate forms 
in great abundance. Kven Grillith and McClelland noticed tlieii* 
presence in Afghanistan. Hybridisation among fishes in nature is not 
a rare ocourreiice, and several instances have been figured and desfoibctl 
by Berg from Central Asia. Both Oreinus and Scfiizcthurau: live in laigc. 
rapid-water rivers and prefer a 'more or less sirnilai* habitat the 
rocks of the rapids in the <!ourse of streams. If the brcicdiiig [aoiod 
of the two Chitral species were to coimtido at any plac^e, then' 
is a liklihood of the ]»roduction of a large number of hybrids. 
The cxamiiiation of the gonads of th(‘ two spe(des shows that they bolli 
breed in the summer montlis and it is not unlikely, th(*refore, that tlie 
intermediate forms in Dr. Chopra’s collection represent hybrids })etwceii 
ScMzoUiorax labiatus and Omvus simiatm var. griffithii, 

Nemachilut choprai, »p- uov. 

I). 3/8; A. 2/5; P. 11-12; V. 8. 

Ncmacfntm chojmii is a large and stoutly built sp(?cies in which the 
body tapers towards both ends, but very mark(‘dly towards the tail. 
The dorsal ])rofilc is gently arched, Imt the ventral surfaci? is flat and 
horizontal and the ventral profile is almost straight up to the anal-o]>eniiig. 
The caudal peduncle is long and narrow' and wbip-like. The body is 
Jiakc;d, smooth and glossy. The ])aired fins are horizontally placed. 

The head is »lepress(.'d and flatten(‘<l on the ventral surface; 
it is evenly pointed in t he female specimens w^hercas in the males tlu' 
snout is hroader and the i*xtremity is much mnn* rounded. The length 
of the hea<l is contained ‘1*7 — 5-1 times in the total length without the 
caudal and 5'fi— 5-9 tim(*s in the length .with the caudal. The width 
of the head is contained 1“1 — Pfl times and its height at the occiput 
1'6 — 1*9 times in its length. The depth of the body varies consider- 
ably with the sex of the indivhluals ; in some ripe females it is contained 
5 times in the length without the caudal. Usually the depth is con- 
tained 5*9 — 9 times in the length with the caudal and 5 — 7*6 time.** 
in the length without the caudal. The eye is situated either entirely 
or for a greater part of its length in the posterior half of the head ; 
it is placed dorso-hitc'rally and is not visible from the ventral surface. 
The diameter of the eye is contained 6*1 — 7*4 times in the length of 
the head, 2'9---3-5 times in the length of the snout and 1*5 to 2 times 
in the interobital distance. The nostrils are situated nearer to the eyes 
than to the tip of the snout ; there if. a well marked flap between the 
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two nostrils on CAch side. Thero arc six well-developed barbels, 4 rostral 
and tAvo maxillary ; all are much longer than tbe diameter of the eye, 
Tlie .small, lunate mouth is situated on tin? ventral surface considerably 
Iwhind the tip of the snout ; it is bordered by prominent fleshy lips Avhich 
•UL* continuous at the angles of the mouth. The lower lip is interrupted 
in the mnldle where the lower jaw is left uncoverwl. AVhen th(< mouth 
is closed, the upper jaw, which is sharp ami vertical, lies in front of the 
lower jaw. The lateral line is complete and Avell marked throughout 
its length. Tlu? caudal ])eduiicle is long ami mirrow ; its least height 
is eontakied 4*5— 5*2 times in its length in the females and 5— 5-9 times 
ill the males. 



I'KXT-jno. a. — yenifwhilvs .sp. iiov. 

«. Outline drawing of llie lateral view’ of ii nmlo Hperimeii Hhnwing secondaiy 
Mexual eharai!tern. xj|. 
h. Lateral view of a female 8t)oeimcn. X 

r, Ventral surface of head and anterior part of body of a male specimen, xl. 
d. Ventral surface of hewl and anterior pait of body of a female specimen, y 1. 

l’b<' difTcitmce in tlie general facies and in Ibo form of the head in tlio two st^xes is 
very marked. 

The dorsul iin begins in advance of the vcntrals ami its commence- 
ment is almost midway lietwium the tip of the snout and the base of the 
‘‘audal ; in some individuala it is somewhat nearer to the former tliaii to 

X 
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the latter. The longest ray of the dorsal is shorter than the depth of 
the body in ripe females ; whereas it is invariably longer in the males. 
The upper margin of the fin is notched and its anterior upper corner is 
rounded. The pectoral fin is shorter than the head and is provided 
with a muscular base ; it is rounded, horizontally placed and provided 
with a number of broad, bony rays anteriorly. The iwictoral fin extends 
for about three-fifths of the distance between the bases of the pectoral 
and ventral fins. The ventral fin is situated on the ventral surface 
an»l is similar to the pectoral fin though considerably shorter; it 
just reaches or extends beyond the anal opening, which is followed liv 
a deep groove. The males an; provided wdth a W'ell-marked papiiln 
in this groove and in them the ventrals almost reach the base of the anal 
fin. There is a fleshy apj)endage at the base of the ventral which is 
adnate to the body throughout its length. The anal fin is short and its 
posterior margin is rounded ; it is separated from the caudal fin b}' a 
considerable distance. The caudal fin is shorter than the head and is 
deeply emarginatc with the lobes rounded. In some examples the upper 
lobe is slightly longer than the lovrer. 

The colouration of this species seems to be fairly constant. The 
ground colour is pale-olivaceous with the ventral surface possessing a 
uniform lighter colour. The dorsal surface and the sides arc cloutled 
with a number of black patches which arc more numerous and of a dee])t!r 
colour above the lateral line. The ground colour appears in minute spots 
here and there. On the dorsal surface in the tail region there is a scries 
of four to five broad, but short, bands of the grouml colour. TImtc hit* 
sometimes horizontal, narrow streaks of lighter colour in front of tin; 
dorsal fin. The pectoral, ventral and anal fins are without any markings. 
The caudal fin is irregularly marked with a number of bands, while then; 
are indications of similar bands on the dorsal fin. The anterior margin 
of the imdivided rays of the dorsal fin is conspicuously marked with 
about 5 dark spots. This last feature is characteristic of the species. 

In young specimens, up to about lOU mm. in total length, the genei al 
colouration is relatively lighter and there is usually a series of rounded 
spots all along the lateral line, 

Type-8]iecimm F 11301/1, Zoological Survey of India {Ind. Mus). 

Distribution and Habitat : — Nemackilus choprai is the only loach 
known from the Chitral Valley whence Dr. B. N. Chopra obtained as 
many as 131 specimens. They were collected in the following localities 

(i) Forty-seven specimens from the Lutkuh River near Hot Springs 

(Sta. .9). {Type-locality). 

(ii) Thirty-tw'o specimens from tlie Mastuj River between Koghazi 

and Mastuj (Sta. 12), 

(iii) Three specimens from a small stream above Charun in the 

Mastuj Valley (Sta. 14). 

(iv) horty-niuc specimens from the Chitral River near the Chitral 

town. 

Nemachilus choprai lives in large rivers with a swift current. The 
bed of such streams consists of stones and boulders with patches of sand 
and mud here and there. The Avatw is usually clear but becomes muddy 
after freshets. Dr, Chopra did not cibseive any vegetation growinjJ 
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ill till- JiU’gc streanis, but iu the sjnuU Htioiim abovi; (.'liniiiii iluuc was 
plenty of vegetation and the bottom p.onsist<id of mud and sand with 
a few stones. The three relatively young specimens in the collection 
were obtained from this small stream, and it seems proba})Ie that the 
jiiature specimens migrate to smaller streauis with plenty of vegetation 
loi- sowing pill-poses. In such situations the young not only get protec- 
tion in vegetation, but they find a number of snuill organisms to feed on. 

Seximl Dinmphism and the Pfoporthn of Sexes ^cmucMus ehopmi 
exhibits well-marked secondary sexual charaiiters and the two sexes can 
he separated even in specimens about lUO mm. in total length though the 
.sp»(;ie8 grows to about twice this sizc^. The males arc provided wdth 
the usual secondary sexual characters which consist of a raised tuher- 
eulate aH?a below the uares, sepamte<l ventral ly by a groove from the 
adjactmt parts of tlui skin, of a second tulxuculate area IxOiind and below 
the lirst one and of broad pectoral jays which art> provided with 
thiehened tuheKUilate pads on their doisal surface. Besides these 
obvious differences the males possess a broader and more, rounded snout, 
a longer and narrower caudal peduncle ami a papilla in the groove behind 
the. anal opening. The males are usually of a lai-gor size and iu them 
tlic ventials almost reach the anal lin. 

Of the 131 specimens of Ncmuckilus vhoptai, iheve are 30 females 
and 101 males, or a proportion of 22-1) per cent, females and 77*1 per 
cent, males. Jf these calculations indicate an actual proportion of 
sexes ill the population, the fact is remarkable. The preponderance 
of the males in the collection may he due to the fact that they are of 
imicli stronger build and are [iussibly of very active habits j whereas 
the females may he of secretive habits and thus liable to escape the notice 
of collectors. This alone, however, does not seem sufficient to account 
lor the great difference in the percentage of the two sexes. 

Hummics.—Neniachihts chopmi is a bottom dwelling tish. Its 
llivttened ventral surface and broad, rounded and horizontal paired fins 
are no doubt used for grappling on to the smooth surfaces of rocks. The 
greatly reduced air-bladd(!r also indicates that the (isli Jives mostly at 
the bottom, where it either crawds wdth the help of its pain'd fins, or 
darts from rock to rock ’with the help of its mu.scular tail and the 
whip-like caudal peduncle. Its lojig and narrow streamline form is 
adapted both for rapid movements as also for offering less resistance 
to swift-flowing currents. At the bottom the fish fcc?ds on algae and 
sliine that grow on rocks. Several kinds of Dipterous, Trichopterous 
and Ephemeropterous larvae that live on bare stones or among algae 
also form a substantial part of the food of this species. Large 
Coleopterous larvae that usually live among pebble at the bottom were 
also found in the stomach of N. chop'ai. The nature of food indicates 
a ground habit of life. The entire intestine is usually full of 
sand and gravel, most of which is probably derived from the cases of 
Trichopterous larvae and pupae. 

The food is scraped from the rocks with the sharp and shovel-likc 
posterior jaw while the anterior jaw, which lies in front of it and forms 
a vertical plate, helps to prevent the escape of the heterogenous scrap^ 
matter. The position, in which the coils of the alimentary canal lie, 
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vaii( 3 S roiwidt-Miirily as showji in tlic urcompariyiiij^ It. appraiN 

that ftMuales fctMl most voraciously wJicii the gona<ls begin to <lcve]«i|», 
but in specimens with fully developwl ovaries the. stoniacli is vithrr 
empty or contains very little food. In such cases the liver is also 
greatly reduce* I . Jt seems probable, therefore, that about the sjiawnhij; 
time the, females give up feeding altogether. The ovariea fill uj) tlo* 
body cavity to such an extent that feeding seems almost a jhysical 
impossibility. Most of the individuals openc*d had only ijisect larvae 
in their stomachs. 



Text-vio. JO.—Aliinontary canal of NtiMachUtts chopniij sp. nov. xlf- 
'J'he foiii' (lrHwin}rs illuxtratv thu variable iiatiiro of llio coUh of the alimcnlary 
canal. 


Remarks. — Neniachilus chapmi belongs to the Central Asiatic group 
of species in which the caudal peduncle is long and narrow. It is closely 
allied to N. tenms Day and N. kashmirenm Hora. The former possesses 
a narrower liead and longer barbels ; while in the latter the caudal 
peduncle is 3 — 3*9 times its least height and the eyes are situated almost 
in the middle of the length of the head. The colouration of N. choproi 
is diffcKuit from either. 

Until quite recently very little was known regarding the Nemachili 
that inhabit the waters of Afghanistan. Griffith^ had observed that 
a loach was very coumion in the small channels by which the springs 
at Sir-i-Chashina run off and through the kindness of Major A. E. Farwell 


i McClelland, CaicuUa Jmm. Hat. Hid. If p. m ^842). 
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four young spwjijucns wcrn <»l>tuinwl liiNi. yi'ur from thiii locality.^ Similai 
specimens have also been collected from the Paglmian River'-* and tluj 
Chahiltran stream, both tributaries of the Kabul River. This Kabul 
River form has been described by me as Nenmhilusgriffitkii var. afghaiui. 
In this variety the caudal peduncle is not so long and whip-like ‘as in 
N. choprai; the least height of the caudal peduncle being contained 

2-2 tinujs in its length. Besides these two forms, no other loach 
has so far been described from the upper reaches of the Kabul River and 
its tributary streams. 

J (op. cit., 1924) }iav<^ recently remarked on the other species known 
from Afghanistan and it may lx; noted that N. choprai is abundantly 
distinct from all these forms. Adiposia houianenm possesses an adipose 
dorsal and has a v(^ry characteristh-. facies, while NemachUus griffiihii, 
though very close to N. choprai^ differs slightly in the length of the 
barbels, tluj position of the eye, the length of the iwctoral, the colouration, 
et(j., and has a different type of caudal peduncle. In the types of A. 
griffUhii the least depth is contained 2-()— -2 times in the length, 
whereas in N. choprai the figures are 4-5— •5*9. When comparing the 
two forms, this character strikes one directly. 

The nuiasurements of a dozen specimens (7 $$ and 5 (J(J) colhudi'd 
in the Lutkuh River near Hot Springs are given on the opposite page. 


Nemaclulut kaihmirentU Hora. 

IH7fl Nmncheihifi rvpicata, Day {««• McClolIand), /Vor. Znol. Lri»d<m, 
p. 799. 

IS7S. Nemneheihs rupicola. Day (wre McClplland), 2hd Ynrhiml 

Mmion IcUhydoij}i, p. 17. 

1922. XemacMm knaknimv/tiis, Kora, Jit c, Ind. Mva. XXIV, p. 76. 

In 1922, it was shown that Day had oonfused his Kashmir specimens 
of Nemachilus and had wrongly referred them to N. rupicola (McClelland), 
a species widely distributed in the Simla Hills. The name kashmirams 
was proposed for this form and several specimens collected in tlm 
Verinag and Kukariiag Springs and in a small stream at Harwan were 
assigned to it. At the time I did not give a full description of the species 
and subsequently, owing to pressure of other work, it has not been possi- 
ble to prepare a monograph on the Indian species of the genus in 
which I hoped to publish the description of the new species. 
N . hashmiremis is closely allied to the species described above and as 
Kashmir and Chitral arc adjacent countries I have thought it advisable 
to publish the account of tli(s Kashmir form liere. 


D. 3/8; A. 2/6; P. 12; V. 8. 

In NenmJdIm Jmhmirensis the body tapers towards both ends 
and the dorsal profile is gracefully arched. The ventral surface is broad 
and flattened, and the ventral profile is straight and horizontal except 
in the region of the caudal peduncle. The fish is stron^y built and 


1 Hora, Journ. Bombay NtU. Hist. Sac. XXXVIl, (in pms). 

> Hora, Joum. Bombay Nat. Soc. XXXVI, pp. 897-699, pi. figs. 1 and 2 (1933). 
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[wssiast'S a whip-like, long and narrow caudal i)edujicle. The body is 
smooth and glossy and devoid of scahaj. The hem! is evenly imiuted 
hut somewhat rounded towards the extremity. ' ’ 

The head is proportionately much longer in the young sijeeimcns ■ 
its length IS contained 4—4-7 times in the total length without the caudal 
and 1-7— 5-8 tunes m the length with the caudal. The width of the 

head is contained l-;i— 1-5 times and its height at the occiput l- 0 »— 1-8 

times in its length. The depth of the body varies with age as well as 
withsexj it is (iontaimsl 5-7— 7-2 times in the total length without the 
caudal and 7—8-8 times in the length with the candid. The eye is 
situated dorso-laterally in the middle of the head and is not visible from 
the ventral surface; its diameter is contained .'i-G-O times in Ihcleiedh 
of the head, 2— 2-6 times in the length of the .snout and l-;t --l-8 times 
in the interorbital width. The nostrils are situated nearer to the eye 
than to the tip of the snout. There arc six barbels, two maxillary and 
iimr rirstral ; they arc well marked and arc longi-r than the diameter 
of the eye. The mouth is on the ventral surface, behind the tip of the 
'iiioiit ; it is bordered by well-developed lips, which are (continuous at 
( he angles of the mouth and are fimbriated . The lower lip is interrupted 
in the middle and each portion is n-fiecUsl backwards. The ventral 
siufacc of the head is rugose and iiapillated. Tins lateral line is com- 
lilete and well marked tliroughout its length. The caudal peduncle 
is long and narrow ; it« least height is contaimsd 3—3-9 times in its 

Itmgtii. 



TKXT-i'Ui. 11 . — NemeuAUuH bMhMirtHKiM Horn. 
n. 1.titnra1. view, x j. 

ft. A'ontral Nurfu(*e cif lietul and ant4trior part of hixly, >: J. 


The dorsal fin is situated in advance of the vontrals ajid ils conimence- 
iiifut is equidistant between the tip of the. snout and the base of the 
l^nidal fin ; its longest ray is greater tlian tlu! de]fth of the body below 
It and its upper margin is obbquc and truncate. The ])eotoral fin is 
S'nuewhat shorter than the head and is rounded posteriorly ; it is hori- 
zontally placed and possesses a strong muscular base ; it extends almost 
two .thirds of tbe distance to the base of the ventral fins. The ventral 
is situated on the ventral surface and is similar to tin' j>ectoi‘al fm ; 
It (jxtends considerably beyond the mial opening and is provided witli 
a fleshy appendage at its bast*. The appendage is ad mite, tb the btxl y 
ritroijghout its length. The anal fin is short and is similar to the dorsal ; 
•t IS sejiaratetl from the bast* of the caudal fin by a considerable distant^e. 
•iie caudal fin is somewhat shorter than the head; it is cmargiiiate 
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with the lobeti roundwl, the lower lobe being slightly longer than tin* 
upper. 

N. haithnirensix exliibits sexual dimorphism, but the secondary 
sexual characters of the male are not so well marked as is the case in 
s(jveral species of the Highlands of Central Asia. The rays of the pecjtoral 
fills are broad and lionv in the males of N. kashmirensis, but tubercu- 
lated thickenings are absent on their upper surface. There is a slit- 
like groove in front of tlu* eye, but there is no tuberculated pad on the 
head. 

The colouration s(;(?ms to vary considerably with growtli. In adult 
siiecimens there are broad, black bands on the dorsal surface of the body. 
They are more marked in the tail region where they extend to the sid(‘s 
also; hut anteriorly they become, lost in the general mottled coloura- 
tion of the body. The body is of a dark colour just above and below the 
lateral line ; the upjier surface of head is grayish while the entire ventral 
surface is |jalc-oliv{KM‘ous. The dorsal fin is marked with thr(‘e rows 
of sjiots across it, while the caudal fin is provided with about three wavy 
bands. The ventral and the anal fins are also spotted soim3time, whih; 
the dorsal surface of tlie p<3ctoral fins is infiiscated with black markings. 
In the young individuals, besides the saddle-shaped bands on the d(»rsid 
surface, there ani seri<3s of blotches along the lateral line or just below 
it on both sides. The general surface of the body is irrorated with black 
dots. In some specimens the body is covered witli a number of 
anastomosing markings which superficially impart a uniform dnik 
colouration to the upper surface and sides of the fish. 

Type-specimum : — Fl0122/i, Zoological Survey of India (ltd. Mux.), 
Distribution kashnirensis has been collected in Kashmir from 
the following localities : 

(i) Eight spee.iiiiens from a stream flowing from the waterwork 

reservoir to the trout-farm at Harwan {Type-locality). 

(ii) Seven specimens from a stream flowing out of the Kukarnag 

Spring. 

(iii) Several young and half-grown specimens from the Veriuag 

Spring. 

Remarks. —It has already been indicated that N. kashmirenm shows 
great similarity to species with long and narrow caudal peduncle, su(di 
as N. tenuis, N. Ihasae, N. yasinensis, etc. The following combination 
of characters distinguishes it from the allied species - 

(i) The ventral fin extends considerably beyond the anal opening. 

(ii) The conmieiiccnnuit of dorsal is equidistant; betwreen tip of 

snout and base of caudal. 

(iii) The lateral line is complete and well marked. 

(iv) The eye is in the middle of the head. 

(v) The. pectoral fin is somewhat shorter than the head. 

(vi) Tlie least height of the caudal peduncle is considerably greater 

than the diameter of the t;ye, 

iV. kashmirnisis is further distinguished from all the related speie?* 
by its general facies aud the characteristic colomatiou. 
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MeaturemerUs in miUmares. 

•Streaiu 

Btroam near trout- flowing out Vorinog 
farm at Harwaii. of Kukar- Spring. 

nag Spring. • 
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EXPUNATION OK PLATE III. 


A sketeh map of the river system of the Chitral Valley, showin); the 
principal loalities in which fish were collected. 



LOCALITIES. 

L Chitral or Kunar River near Chitral Town. 

2. Pallarga stream about 2 miles below 
Kunisht in the Rantbhur Valley. 

5. Channel ofT Pallarga stream close to its 
junction with Rambhur River. 

7. Bumboret River between Daimali and 
Karakal. 

8. Lutkuh River at Sheghor, 

9 . Lutkuh River near Uts hot springa 

12. Mastuj River between Koghazi and 
Mustuj. 

13. Small stream near Surguz. 

14. Small stream above Charun. 

15. Small tributary of Shishi River. 

16. Ramram gol near its junction with 
Kunar River below Arandu. 









EXPLANATION OF PLATE IV. 


PiiYSKAL Features of the Chiteal Valley. 

Fro. 1. — Tlio narrow and deep valley of the Lutkiih River. 

Fig. 2.— Junction of tlie Lutkuli and the Masluj Rivers to form the 
Cliitral River. Notic e the steep and bare hills. 

Fig. 3.— a Red Kaffir ba.sket iisc'd as a trap below a small waterfall to 
catch fish. 

PTg. 4.— a siTiall stream couple of miles above Rambhur, showing growth 
of V(!getation on its sides. 
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further observations on the bionomics of the 

TADPOLES OF RANA AFGHANA GUNTHER. 

By Sunder Lal Hora, D.Sc.t F.R^,E,t FA.S.B., Assistant Supennien- 
denty Zoological Survey of Indkiy Calcutta, 

lu recent years considerable advance lias been made {vide list of refer- 
rnces) in onr knowledge of the adaptive modifleations undergone by the 
roinarkiible tadpoles of the section Raiiae Forniosae of tin? subgciius 
Hylaram of tli(! genus liana. Theat' tadpoles possess an extensive suc- 
torial disc by which they adhere very lirmly to smooth recks and boulders 
ill the fiercest currenls of the small torrential streams of south-eastern 
Asia. From tinu? to time, 1 have made observations on the tadpoles of 
lirnw afijhana which arc found in great abundance in suitable places in 
tJie Eastern H imahiyas and in the hills of Assam. 1 n the living condition, 
the aninuil has been studied hitherto from the dorsal surface, but during 
i\ recent visit - May- June 1934— to the Tista Valley below Darjeeling 
.‘uh aiitnge was taken to study the mechanism of attachment by watching 
ill a, mirror the role of the different structures on the v(?ntral surface of 
the animal. 1 liave dc'seribed elsewhere^ the nature of the simple 
.•i]»)raiatii8 used for such a purpose. With the help of a mirror, it was 
jiossible to elucidate precisely the mode of progression and fixation of 
the* tadpoles and to follow the course of the respiratory cun’ent with 
tli(‘ help of carmine powder. Besides observations on these points, 
attcMition is directed to the nature of the food and to th(‘, probable feed- 
ing habits of the tadpoles. 


Progression. 

Crav'Ung.—An has been indicated above, tadpoles of Rmm afg/uina 
live oil rocks in swilt currents, and under these conditions they c;rawl 
about with the head always pointing upstream. A tadpole, (juietly 
lying on the substratum, holds on to a rock liotli by means of its disc, 
including the posterior lip which forms the anterior border of the disc, 
and the broad anterior lip. As the tadpole licgins to crawl, the animal 
appears to move forward with a series of short jerks, and corresponding 
with these movements the anterior lip seems to be relaxed and is thrust 
forwards in a continuous series of rapid waves. It has been assumed 
(6, p. 242) that during progression the anterior lip and the sucker perfonn 
the function of adhesion alternately, but recent obseiwations have shown 
conclusively that the forward movement is initiated and carried on 
entirely by the broad anterior lip, while the sucker, which is firmly 
attached to the substratum throughout progression, follows in its wake 
with the forward movements. The sucker is pulled forward while still 
attached to the substratum, and iu this process the vacuum inside it is 
not disturbed. In a normally active tadpole, under water, these 


' llora, S. L., Biolc^ical Notes on a Fish from Brazil in tlic Society’s Aquarium. 
I*roc. Zo^ Soc, London, p. 20.5 (1932). 
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movements are too rapid to be analysed but the following device proved 
very helpful. A tadpole was placed in a wet dish and, by poking with a 
sharp point, it was made to crawl for some time. When the animal was 
sufficit^iitly exhausted, the crawling movements became very slow, so that 
every action of the tadpole could be clearly observed and analysed. 

i)uring the forward movement, the mouth opened and closed in rapid 
succession in conformity with the jerking movements of the anterior lip. 
On account of the prominent black jaws, it was (?a8y to observe those 
movements. 

With the help of a pair of sharp scissors, the anterior lip was cut oil, 
and it was observed that tadpoles treated in this way lost the power of 
crawling. They progressed slowly by slight jerks of the body which 
was detached from the substratum. 

The above observations indicate that the anterior lip is the chief 
organ of progression, and that its power of fixation is so great that not 
only can it withstand the rush of w'ater at the anterior end but can pull 
forward the entire body which is attaclnMl to the .substratum by mc.iiis 
of the sucker. 

Occasionally tadpoles were observed to crawl backwards ; but the 
mecliani.‘:m by which this reverse movement was effected could not he 
elucidated. The anterior lip does seem to play some; part in this jnocoss, 
but the reverse movement W'as so rare and of sucJi a short duration that 
the actual mechani.sm could not be studied. It w'as noticed, however, 
that iji the reverse movement the “ steps ” wore somewhat longer than 
those in the fitrward movement, and tluit the distal part of the anterior 
lip trailed along at each “ step.” 

The backward crawling movement of the tadpoles of Ram afijham 
is remarkable, especially when it is remembered that the teeth on bolli 
the lips and the spines on the tuberculatcd area along the posterior anti 
lateral parts of the disc are directed backwards. All these sharp points 
are meant to prevent the slipping of the tadpole backward. It follows 
thei-efore, that without the actual lifting of the organs of attachment 
from the substratum, any movement in the reverse diiectioii wf)uld 
seem liardly possible. At all events only one of the two main organs nf 
attachment could be disengaged with safety at a time. It seems pro- 
bable that in the reverse movement the suctorial disc is disengaged first, 
moved backwards and fixed in a new position. The anterior lip is then 
disengaged and pulled backwards. By the repetitions of these move- 
ments, the tadpole is probably enabled to crawl in the ba<!kward direction. 

Suimminy. — Keference has already been made (6, p. 242) to the 
darting movement of these tadpoles. This movement is too rapid and 
its mechanism could not be studied with tlie naked eye. The bod}^ did 
not appear to be thrown into noticeable series of waves and the tail 
seemed to flap just a little. Probably the succession of muscular waves 
along the body w^as so quick that to the naked eye the body appeared 
to be held straight during progression. 

In a dish containing water, the tadpoles were observed to swim occa- 
sionally, but the movements were very clumsy. Progression was effected 
by the undulating movements of the body and the head moved alter- 
nately from side to side. With an increase in tlie rate of progression, 



tliP awkward slow movements of the animal became more and more 
graceful till in the darting movement the body appeared to be straight 
as mentioned above. 


Rkspiration. 

In the tadpoles of Ram afgham the respiratory current enters through 
tlie nostrils though thesis structures are not in any way specially modified 
for this function. Reference may here be made to the nostrils of ^4«ca- 
fhus trm winch according to Noble (8, p. 65, fig. 8), are specially modified 
for respiration in swift currents. In the tadpoles of R. afgham, the 
floor of the buccal cavity was noticed to riw* and fall, and the passage of 
the respiratory current, which flows in from the nostrils, could also be 
infeiTwl from the movements of the surface of the head in this region. 
^Vlnm a cloud of carmiiui powdcT was floated over the head of the tad- 
j)ole, it was sucked in tlirough the nostrils hut immediately “ coughed ” 
out through the mouth. The animal moved to another place at the same 
tilin'. I II t ailpoles that had become languid through exertion the colour- 
ing matter was allowed to pa&s over the gills and was ultimately ejected 
tlirough tlie spirjicle. When clouds of carmine were floated along the 
lower margins of the head, no partichi was taken in showing thereby that 
no ciuTCMit flowed below the head. When the aiiterioi lip was damaged, 
the carmine powdiT w'as noticed to ent-er below the head but no definite 
ciiiTent could he train'd. 

The todpoles are capabhi of su.speiuling respiiation for short p(?riods 
as is usual in the ease of hill-stream fishes p. 591). 

The tadpoles frequently push their heads out of water by crawling 
ulciiig the sides of the dish in which they are kept, but they can stay 
in this position only for a short period. A tadpole kept in a wet dish 
desiccated and died within about an hour or so, showing thereby that 
the animal is not fully adapted for aerial respiration. When the licad 
was out of water, the floor of the mouth showed no movement but 
a regular rise and fall of the area round the nastiils was observed. 

It may be noted that the lungs of these tadpoles are small and thick- 
walled (8, p. 584 ; 6, p. 382) and are apparently non-functional. In 
these circumstances aerial respiration can take place to a limited extent 
only through the akin of the animal. 


Fixation. 

Sucker is the chief organ of fixation, but if its margin is in any way 
injured or damaged its efficiency is greatly impaired. The rows of back- 
wardly directed teeth on the posterior lip and of spines on the tubcrculated 
area prevent the sucker from slipping backwards in strong currents. 
It has been indicated above that in the natural habitat, the sucker is 
kept in action for almost the whole of the time, even during progression. 
The broad anterior lip, with its several rows of backwardly directed teeth, 
is also a powerful organ of adhesion. It may be pointed out here that the 
lips in conjuction with the mouth do not form a vacuum sucker. Nor- 
ihally the respiratory current does not flow in through the mouth and the 
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lips lie closely adpresscd to the substratum, but there is no mechanism 
in this area that can produce a vacuum. The elEcacy of adhesion in this 
region depends upon the strength of the anchoring devices, and on 
“ seizing ” which takes place when two surfaces are brought together 
in close contact. It has further to be noted that in the absence of a res- 
piratory cuirent flowing in through the mouth there is no area of low 
pressun; in the region of the mouth, as is usually the case in a number 
of hill-stream fishes. 

In the absence of any direct observations, it was presumed by mo 
(6, p. 243) that the folds of the lips at the corners of the mouth, form 
respiratory channels. In tin; case of Ro'im nfghana tadpoles the rcs- 
Ijiratory current docs not enter through the mouth {vide supra, p. 323), 
but it was observed that these folds serves a very important function 
during progression. WIkmi the anterior lip is thrust forward, the anterior 
jaw aiul the associated striKstures are also carritsd forwards along with it. 
At this time the folds optm out so that the posterior lip which foriiis the 
ant(5rior border of th(J sucker is not disturbed from its position. By this 
simple device, the- action of th(i sucker is not impaired in any way. In 
the case of the tadpoles of Ascaphus truei, Noble has observed that “ folds 
in sucker arranged to permit opening of the mouth (for locomotion) with- 
out seriously detracting from the suctorial natiins of the apparatus ’* 
( 8 , j). 08). The lijis of this animal do not form a sucker, but it seems 
probable that during progression tho anterior lip moves in the same way 
as described abov(‘- in tlie (lase of the tadpole of R. a/ghana, while the 
posterior lip is puUcd forwar<is wdieu stiU attached to the substratum. 
The folds of the lips permit the thrusting forward of the anterior lip 
without detracting from the adhesive properties of the posterior lip. 
It seems probable that wherever folds exist at the corners of tho mouth 
in hill-stream tadpoles, they subserve the function as detailed above. 


Nature of Food and Mode of Feeding. 

The alimentary canal of the tadpoles of Rana afgka^ia consists of a 
long tube. t>f almost uniform diameter throughout and possesses 3 or 4 
coils. It is about five to six times as long as the distance between tho 
tip of the snout and the anal opening. In its entire length, it is full of 
brownish, pulpy substance which, when examined under a binocular 
microsco})e, sc'cms to consist of fine particles of sand and slime. No 
green filamentous algae W'erc found inside the gut. It is probable, there- 
fore, tluit the tadpoles feed on the slimy matter that is found encrusting 
apparently smooth rocks and stones even in very swift currents. The 
particles of sand no doubt get entangled in the slime as they drift down 
with the current. As is usual with the tadpoles of frogs, the slimy matter 
is probably rasped off the rocks with the help of the powerful jaws. No 
direct observations could, however, be made on tho actual mode of feed- 
ing, but it seems probable that the anterior V-shaped jaw scrapes the 
food material and the broad posterior jaw prevents it from being washed 
away by the current. In any case it seems certain that in tiie 
tadpoles of Rana afghana the respiratory current does not serve as the 
food current of the animal. 
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THREE NEW INDIAN SPECIES OF EUCNEMIDIDAE 
(COLEOPTERA) 

By E. FuiUTiAux, Pam. 

Adelothyreiu (Clievtolat) Boiivouloir, 1871-75. 

Genotype : A, Jlavosignatus Bonvouloir. 

Adclothyreui beng^ensi^ sp. nov. 

ylj k 5min. Allong6 ; noir opaque ; pubesceiuu^ jauiic plus apparente 
sur la moitie iuit6rieure dea 61ytres. Tetc convexe, legerement rugiunise ; 
ojiistome a peu prfts aussi large que Tespacc susantciimiire, sinue sur sou 
lioiil antcriour ; carfine intCTOculaire interrompuo sur la base de 1 epi- 
stoiue. Aiiteiuies depassant les angles posterieiurs du pronotum, noires 
liH'leinoiit pectinces a partir de 3c art.icle. Broiioium aussi long qiie 
huge, parallMc, arrondi en avant, peu eonv(5xc sur Ic dos, deprim6 de 
cliaque <'6tc a la base, bj ievejnent silloiuie au niibeu sur Teperon on face 
il(‘ l ecusson, avec tleux bosses sur le dos, parfois vers la base, precedees 
eluuuiiK? d’une lossette ])lus ou inoins nuirquee ; surface rugueuse ; 
e-ureiu^ aiitcrieure brusqiieiuejit rccoijrbi*(M?t prolongee enarri^re j usque 
vers la moitie ; liiriitc laterale cjiticrc ou presque, aboutissant an niveau 
(III bord inferieur de l oeil. Elites legerement plus 6troit8 quo Ic pro- 
iititum, depriin6s traiisversalement a la base, paralleles, aiTondis au 
sommet, coiivexcs, rugueux, substries. IJessoiis noir opaque; pubes- 
eriice jauiie liSgere. Bropectus fortenient pojictue, nietastomum un peu 
iiioins, abdomen plus legke.nieiit. l^ropleiirvs sans impression anton- 
Miiire suturale, seulemeut un peu lisses l(‘ long d(‘ la suture prosternale. 
Kjiisternes metathoraoiipies elurgis en arrim*. Haiiches posterieures 
paralleles. Dernier arceau voniral en bee. Kemurs noirs ; tibias et 
tarses bruiis. $ IJ a 51 mm. Plus robuste. Anteniies serriformes a 
[lartir du 3e article. 

Bcngalc : Samsingh, Kalimjmiig, 18(H) pieds, dans les troncs pourris 
iV AtUhoccphalm mlambU et de Macamnga (knlMita, janvier a avril 
(Halwant Singh). Ma collection et Musee de Debra-Dun. 

Plus long que A. africdms Fleiitiaux ; careiie anterieim; du pronotum 
plus prolong^ en arriere, impressioas antednaires des propleures tout 
a fait iiulles. 

I'endant longtcmps Ton n’a coniiii tpie des espcces am^ricaines ; cc 
n’est que tout lecemmeut quo deux fonnes africaines out 6t6 d^crites. 

Arhipis Bonvouloik, 1871-75. 

Genotype : Hyhehares subacata Gu6riu-M4ueville. 

ArUpit balwanti, sp. nov. 

SJ i 4J mm. Oblong; noir opaque; pubescence courte, obscure, 
nire. T^te foitement ponctu4e, sillonn^ au milieu; dpistomc k peu 
[ 327 ] N 
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pr^s aiissi large que Tospace susanteanaire. Antemies noires, briines 
vers le boat, raoniliformes, ue d^passant pas la base du prothorax. 
Proiioturn aussi loug qm; large, paraUcle, arrondi pr^ des angles auteri- 
ears, aplati sar Ic dos, tr^s lortemeut et deiisemeiit pouctuc ; oareue ante* 
rieare rejoigiuuit la earene lat4rale. Klyti'ea parall^les, arroudis a 
I’extreinite, convexcjs, tres ragueusement ponctafe, distinctement strii^s. 
Dessoas de meme coaleiir. Pattcs braues, femars plus fonc^s. 

Bengale : Sainsiugh, Kalimpong, dans da bois d’essence incomnu*, 
avril (Balwaut Singh). Ma collecjtion et Mus^ de Dehra-Dun. 

Distinct de A. onenUiliH Fleatiaux par sa forme plus courtfe, los 
elyties paralleles jasqm; pres da boat, arrondis sculement a rextremitH? ; 
sa eoalear noire ; la forte |)on(;taation riigueasc des ^lytrcs plus don.se, 
le.s stries distinctes. 


Melasis Olivier, 1790. 

Genotype: Elater huprestoides Limie. 

Melasil balwanti, i^p. nov. 

(J 7 mm. Allonge, cylindriqac ; noir a peine brillant ; i)ubcs<ici!(u.> 
(joarte, obscure, pen upi>arente. Tete convoxc, legMement sillornuM' 
aa milieu m arrierc, iissez foilement et densemont ponctuee ; epistonu* 
plat, court, largo, peu retrcci t?n arricre ; bord ant6rieur l)i(lente ; base 
plus large (pic I’cspaiit* su.santeiuiaire. Aiik'nnes noires, Jic depassaiit 
pus la base du protliorax ; iv artii^le |wtit et (Hroit ; deux ibis 
plus long, triarigulaire ; le fortement dente; suivants iiectiiife: 
dernier simple et allonge. J^ronotuni aussi long que large, droit sur 
les c6t6s, elargi eu avaiit ; convexe, silloiuic au milieu en arrien*, ties 
lirusquement ileclive a la base ; tres grossicrement ponetiie, surtout sill- 
ies cotes, presqiui rugueux ; liord aiiterieur lurgement ecliaiicre en ei^rcle : 
angles posterieurs aiTondis; posterieurs courts aigus. Klytres longs, 
cyiiudriques, conjointeiiujnt arrondis au sommet, legerement mais dis- 
tinetemeiit ponctues-stries ; iiiterstries rugueux. Di'ssous de miw 
couleur ; pubescence grise. i^ittes coniprimce.s ; femurs et tibks firims : 
tarses iioiratres, derniers articles pales. 

Bengale: Samsingli, Kalimpong, avril, sur (lynocvrdm odtmitn 
(Balwant Singh). Ma (tollection et Mus6o de Dehra-Dun. 

Plus etroit et plus paralliile que M. huprestoules Liiiiie ; aspect plus 
brillant ; uiitonnes plus longueim'nt peetiuecs ; pronotum moins 6Iargi 
cn avant, sillonue au milieu sculement en arriwe, notablement moins 
rugueux; eljdires plus paralleles, cgalement moins rugueux; pattes 
beancoup moins ^paisscs et moins lai^emcnt compnm4es. 



ON A COLLECTION OF INDIAN CEPHALOCHORDATES. WITH 
NO'FES on the SPECIES FROM THE INDIAN WATERS IN THE 
INDIAN MUSEUM, CALCUTTA. 


By li. Pkashad, D.Sc., FM.S.E.t F.A.S.B.y Dimior, Zoological Swvey 
of India. 

Dr. F. II. Cravcly, Superinteiident, Govcminciit Museum, Madras, 
sometime back sent me a small collection of Ccphalochordates for identi- 
lication. The colli* tion is not very large, but is of special interest in 
that some of the species represented in it have not been adequately 
(Icscrilxul so far. The specimens arc mainly from the collections made 
by ‘‘ Lady (Soschen ’’--the trawler of the Madras Fishijries Department, 
but there are also two tubes containing well-preserved material of the 
ijiteresting species, Brancliioisiotm indiewn (Willey) from Madras. In 
the following account 1 have also included short notes on the species 
from Indian waters in the Indian Museum collection. 

The litc)*aturc on the Indian Cephalochordates is not very extensive. 
The earliest iiccount of a species of the genus Branc/iiostotna from the 
jiri‘a is that of Gray^, who described a species from Borneo under the 
name Am'phioxus bcichcri. Thurston recorded that the species had been 
iliedg(?(l some 30 miles south of Madras in 1887-88*. Forstcr-Cooper* 
also recorded it from Madras, from oft “ Seven Pagoda, Mahabili ” and 
according to Tattersall S who considered it to be a variety of B. kncco- 
/«/«/«, the species was collected from Singapore by Bedford and from 
Ceylon by Herdnian. 

Andrews® doubtfully recorded B. lanceoUitutn from Ceylon and 
Tattersall* after a careful review of the literature recoided the same 
species from various localities round the same Island. Franz', however, 
considered the specimens from round Ceylon to be distinct and described 
this form under the name B. ImckelU* 

Willey® described an interesting species from the Black Pagoda» 
Grissa Coast, under the name Dolichorhynchm indicus. Tattersall 
considered the subgenus Dolichorhgnchvs superfluous and referred the 
species indicum to the genus Bmnchmloma \ he riidescribcd the species 
and recorded specimens of it from round Ceylon. 


» Gray, J. IS., Proc. ZwA. Soc-. Lmdm, p. 35 (IW?). 

» Thuwton, E., Bull Madran GmH. i/w., 1, p. O^J)* 

■ Forstor-Cooper, C., The Fauva and Qeograyhy of the Maldive and Laccadive Archx- 

^atterajl, W. Itf., clylm Pearl Oyelcr Bepl* L P- 212 (1003). 

6 Andrewa, E. A., Studio Biol Lab. Johne Uopkine Univ., V, p. 238 (1893). 

* Tattersall. W. M.. Gp. cit., p. 210. 

’Fraiiz, V., Jenaie. Zeilschr. Natunviesen, LVIII, p. 403, text-fig. 18 (1922). 

• Waioy. A., Quart. Journ. Mirroee. -Sci., XLIV, pp. 269-71, figs. 1, 2 (1901). The 
author in this paper unfortunately uses the now name Doltcorhynchus both in a generic 
and subgenerio sense. 
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In addition to the neotcnic form Branchiostma pelagtcum. Giinthor 
wliioli was Ifitor scparatc'd by Goldschmidt^ under the generic iianH* 
Amphiojridvs, TattersalP doubtfully Tof(‘ned a specimen from round 
Ceylon to Cooper's sjuries, B. nilifoinicntse. Franz®, howevej*, was of 
opinion that this r(;eonl is jirobably to bo referred to B. elomjatutn (Siiii- 
devjill), of whieli the (Vvyloii form and the Cape sj)etsies, B. capensv ((jil- 
clirist), are. jjrobubly gcogra]>hical varieties. In the Madras Muspujii 
collection, there are a number of specimens whi(di agree with Tattersall’s 
description, and as they dilfer from the true B. elmif/atum, 1 j)i'o])()S(‘ 
separating these imder the name B. gmvehji. 

Of the genus Amjtmuiron E. A. Andrews, A. euiteUfis (Peters), A. 
cingaknse (Kirkaldy), A. muldivense (Forsti'r Cooper), A. aga.mzi 
(Parker), A. jmn'um (l*arker), A. lumyrnn Andrew's an<l A. ormiUik 
(Parker) have becui re(rorded from the Indian waters by various 
authors. For full literature regarding these species reference may Ik; 
made to the works of TattersalH, Forster Cooper and Franz. 

In reference to the jiojiienclature of the genera I have followed the 
masterly memoirs of Franz, and it is not necessary, therefore, to diRcus.s 
the controv(irsial questions of the genera and their nomenclature. 

In the collections before me the following species are represented 

1. Branchiostmna bekhen (Gray). 

2. Branchiostmm indicum (Willey). 

3. Branchiostmm gravehjiy sp. nov. 

4. Asy^mnelrm cingaknse (Kirkaldy). 


Genus Brandiiottoma Costa. 

Brandiioitoma belcheri (Gray). 

1847. Amphiorus heirhiri. Gray, Proc. Zool, Soc. Lovdon. p. 36. 

1889. limvchuifimm bclrhm. Giintlier, “ Chalkvyrr ” Rfpnrtis. XXXI, Pfltifjic 

Fislifg, p. •1.1. 

1890. BranchioMomn brlcheri, Tliuniton, BvU. Madron Qoii. I, p. 26. 
1806. Branchiontomo {Aruphi(mtn) Mcheri, Kirkaldy, Quari, Jovm. Micronc. 

Bci., XXXVTr, p. 313, pi. xxxv, fig. 8. 

1901. Branrhiodowa 7iakwiati'ac, Jordan & Snyder, Proc., U. 8, Nat. Mm., 
XXIII, p. 726. 

1903. Branchiodumn lanctohtum var. hthkeri, Tattersall, Trana. Liverpool 
Bid. StTC., XVII, p. 299. 

1903. BmnehioMoma Utveedatvm var. brichcri, Tattcreall, Ccyloti Pearl Oyster 
Bept., 1, p. 212, pi. i, fig. 3. 

1913. Branehioatmnn hdeh^ri, Jordan, Tanaka & Snyder, Jourv. Coll. Sd. Tokyo., 
XXXIII, p. \. 

1922. Bnmchiostotm bclchrl. Praiix, Jenais. Zeitackr. Natvrwiaaen., LVlIl, 
p. 391, text-figs. 8-13. 

1927. Branchimtovia beldmi, Franz, Nrgebn. Aval. Enimekdung., XXVIl, 
p. 482. 

B. hekkeri originally described from Borneo is widely distributed in 
the Indo-Pacific. It lias been recorded from the east coast of Africa, 


‘Goldschmidt, R., Bid. Cenlralbl., XXV, pp. 236-40 (1906). 

* Tatt-crsall, W. M., op. cit., p. 216. 

* Franz, V., op. cit., p. 406 ; see also Franz, V., Ergebn. Anal. Nntwiekdung, XXVH, 
p. 483 (1927). 

*Tatte»all, W. M., Tram. Liverpod Bid. 8oc., XVIl, pp. 260-302 (1903). 
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Ceylon, Borneo, Philippines, the Prince of Wales Islands, Torres Straits, 
China and Japan. 

Thurston remarked that the species had also been dredged earlier 
some 30 miles south of Madras, while Tattersall recorded it from Ceylon 
as a variety of B. lanceohtum (Pallas). 

In the Madras Museum collection before me the species is represented 
by two series of specimens from 

1. Tholayiram par, 10-16 fathoms, 28. iil. 28. 4 specimens. 

2. * Off Coilpatam, S. W. and W. of Tuticoriii, 7-10 fathoms, 30. iii. 

28—1. iv. 28. 

The specimens are mostly iramatimc and rather })oorly preserved, 
blit agi*ee with the descriptions of Kirkaldy, Tattersall aiul Franz. 

The largest specimen from off Ooilapatam is 45 mm. and the youngest 
about 20 mm. long. In the larger specimens traces of gonads arc to be 
si’cuij and in oiwj specimen 27 aiul 25 on the right and left sides respectively 
were counted. The myotome formula is 37, 17, 10. 

The Tholayiram par specimens vary from 30-35 mm. in length, and 
ill one specimen 27 gonads on the right and 25 on tluj left .side could be 
seen. The myotome formula w 37, 17, 9-10. 

In the Indian Museum collection the specu^s is represented hy 11 
sjiecimens ijollected hy the Surgeon Naturalist on tlie li, 1. M. S. “ In- 
vestigator ” in the Mergui Arcliipelago, 16-20 fathoms. The largest 
specimen is 52 mm. long, and the myotome formula varie.s as 37-38, 
17-18, 9-10. The gonads are developwl in some specimens, but their 
e.xact numbers cannot be counted. 


Bninchiostoma indicum (Willey). 


inOl. JMichftrhynchvn imliani, Willpy, Qntni. Joarn. Mirn/rr. *sVj., p. 

20», figH. 1, 2, , 

11)03. BranchiwsUmM iwlicwti, TaiUTBall, Tmtm. Licerpool liml. *S'w., AVIJ, 
p. 300. 

1003. liranchnmtoiiiu indicum, TaltfrsaiJ, Ctylon Ptnrl Uy/fUr Jtfpt., 1, p. 21.^, 

p]. i, iigH. 11-13. , 11.111 

1022. Branch if minmn indicum, Fraiiz, jenam, Zcii*rhr. ?knhirwiutttv., LMJJ, 

BmHchifmlmHfi indicum, Fraiix. Bnjrhn. Anal. Kuhcirktluny, XX\l\, 
p. 483. • 


Of B, indicum I have examined the 4 badly preserved tjqpes and a 
mounted slide in the collection of the Indian Museum and a large series 
of fresh specimens from off Madras kindly sent to me by Dr. R. Gopala 
Iyer of the Madras University. In addition I have also examined a 
few old specimens from Madras in tlie Indian Museum collection and two 
series of specimens marked ** ? Madras ” in the collection from the Madras 
Museum. In view of this extensive material I give below a few notes 
on the species and a good figure showing its main characters. 

The specimens vary from white to pink or even brown in colour and 
the largest is 27 long and about 3 mm. in maximum width. The 
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myotome formula (text-fig. 1) generally is 41, 14, 14, but in 3 specimens 
42-43 preatrial and in 2 specimens 15 postanal myotomes were found. 

The myotomes in the anterior third of the aniinai 
are comparatively narrow as the main part of 
the body is occupied by the very broad pharynx. 
All the specimens show distinct preoral lobes, 
but their proportionate length agrees in general 
with TattersaU’s figure rather than Willey’s. 

The rostrum is comparatively long, about as 
long as the first five myotomes, and appears as a 
somewhat narrow, tubular structure. 

The dorsal fin is low and of an even height ; 
it ends slightly in front of the first myotome 
anteriorly and slightly behind to the anus pos- 
teriorly. 

The ventral fin has the usual iin chambers 
which also extend postanally. The caudal lin is 
relatively broad and almost pointed posteriorly ; 
the infra-caiidal lobe is slightly less deep than the 
supra-caudal, but is longer, extending very slightly 
beyond the anus. 

The metapleural folds terminate symmetrically 
on either side of the ventral fin behind the 
V-shaped atripore (text-fig. 2). 

The oral cirri arc moderately long, about 40 
in number, and arc provided with distinct sense 
papillae. 

The notochord extends into the long rostrum 
as a thin tube, but does not extend to the tip. 

The neural tube projects slightly in front of 
the dorsal fin chambers, but stops short of the 

Fra. }.-~-Jiranchio9toma anterior termination of the dorsal fin. 
indieum (Willey). 

Lateral view. x6. There IS no eye-spot. 

The number of gonads varies from 25-27 on the right side to 22-24 
on the left in both male and female specimens. * 


Fia. Ventral view showing the symmetrioal 

termination of the metapleiiral folds. x6* 

From the above description it is clear that all the Bpeoimeoi from oS 
Madras are to be referred to Willey’s species, £» indioum. 
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Branduottoma gravdyi^ sp. nov. 

1903. ? Brait4:hioeioma ealifomioHsc, Tattoreall, (nee J. (I. Cooper). Ca/lou 
Pearl Oyeter J, p. 21«, pi. i, figs. 14, l.'i. 

1922. BranchionUma elongaium, Franz (iu part). Jenuis. Zdlechr. Nalurwmen., 
LVlIl, p. 405. 

1927. Branchioattnna eJmgatvin, Franz (in part), ErgeM. Anat. Knlwickdnmj., 
XX.VT1, p. 483. 

Tattersall referred with some doubt a specimeii 
from the Cheval Distriet, Ceylon, to Cooper’s 
species Branchiostoma californiensc, and remarked 
that the Ceylon specimen “ differs but very 
slightly from either B. calif ornwnse or B. capeme ”. 
Franks considered B. capense to be probably a 
“ geographische Varietiit ” of B. elongatum 
(Sundevall), but considered B. californkme as 
distinct. He also doubtfully referred Tattersall’s 
B. californiensc from Ceylon to B. dongatnm 
.(Sundevall), even though h(5 gave the distribution 
of this species as “ Westkiiste Siidamerikas 

The rostral lui (text-fig. .3) is almost conti- 
nuous with or separated by a sliallow notch from 
the dorsal and is only slightly produced into a 
snout-like structure. The dorsal fin is low and 
has a continuous series of fine rays. The caudal 
fin is a little liigher than th(} dorsal and ventral 
. , fins ; the infra-caudal lobe is slightly longer and 

' . " ' i i deeper. The ventral fin is very long, ajid has a 
■; ! ' series of double fin rays throughout its entire 

length, but the fin cliambers do not extend 
postanally. The metapleural folds terminate 
symmetrically. 

The oral cirri are moderately long, about 30 
in number, and bear well-maikcd, almost tri- 
angular, sense-papillae. The “ Itiiderorgan ” 
agrees with Tattersall’s description. 

The notochord extends far in front of the 
anteriormost myotome and slightly beyond the 
last myotome. The nervous system projects 
anteriorly to almost the beginning of the rostral 
fin. There is no eye-spot. 

All the speoimens are apparently immature aa 
no gonads can be seen. 

The measurements and myotome formula 
of 4 specimens are as follows : — 

Length 44 mm. Myotomos 41-— 18 — 10=69. 

Length 41 mm. Myotomes 40— 18— -10=68. 

*■10. 3.— Length 36 mm. Myotomea 40—18—10=68. 
UtetalvievS x^Ji Length 23 mm. Ifyotomos 40—18—10=68. 
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This form, as the above description shows, agrees very closely with 
Tattersall’s single specimen from Ceylon which he recorded doubtfully 
as B. cal^ommse^ but differs in myotome formula and the absence of 
the eye>spot. 1 am inclined to consider the differences as of little value 
and believe that the specimens before me are conspecific with Tatter- 
salFs form. They, however, differ materially from B. edifomiem ami 
B. dmgatumi and I propose to separate them under the name fi. gravclui, 
sp. uov. with the following diagnosis - 

Myotomes 68-69, with the general formula 40—18—10. Rostral lia 
rather low, only slightly or not marked off from the dorsal.* Caudal 
fin beginning about 2 myotomes in front of the anus dorsally and extend- 
ing ventrally about 5 myotomes beyond it. Posterior end distinctly 
pointed. Ventral fin chambers not extending postanally. I'rcoral 
tentacles moderately large with distinct, triangular sense papillae. 
Length up to 44 mm. 

a dozen specimens of this species were dredged 
from off Coilapatam, S. W. X W. of Tuticorin on 30. iii. 28 by the Maclras 
Fisheries Trawler “ Lady Goschen 

Holoty'pe.--V 11676, Zoological Survey of India ^ Indian Museim^ 
Calcutta. 

Remrks.—B. gravelyi is allied to B. dongatuntf but differs iu its 
myotome formula, form and extension of the fins, and the entire absenci' 
of the eyes. 

Genus Asymmetron Andrews. 

Atymmetron dngalense (Eirkaldy). 

ISilii. Amphmm {lideropkmm) chptiuWf Kirkaldy, QmtI. Jmm. Mkm(> 
/S'ci,, XXXVll, I). 315, 1)1. XXXV, fig. 7. 

1003. .hpiimdrm cingQknwt TatterHall, Trans. Livtrpool Biol A'oe., 
p. 301. 

1903. Asipnmdron mgtdenscj Tattorsall, OtyUm Pearl Oyskr Itepl., I, p. -17. 

1922. Asymmkon cimjaknse, Franz, Jenais, Zeitschr. Murwism., LN'Hi 
p.425. 

1927. Asymmetron mgaknsc, Franz, Ergebn. Amt. Entwiekdung.t XXVll, 
p. 484. 

A. angalme is represented in the collection before me by 7 qiecimens 
dredged ^m Tholayiram par, 10-16 fathoms, on 28. ni. 1928. 

The specimens vary from 21-27 mm. in length and the myotome 
formula is 8-9, 15-16, ^-37, In one specimen, & male, 15 gonads were 
present on the right side. In other repseots the specimens agree very 
closely with the descriptions of Kirkaldy and Tattersall. 



TWO NEW COPEPODS OF THE GENUS ACARTIA FROM BURMA. 

By Adolph Steukr, Ihmynu d' him, Italy. 

(PLATJ^ V.) 

Recently Mr. F. Kieffer of Diesclberg near Heidelberg handed over 
to iiu! foTr identification the two Copepods describcfl in tliis note. Tlie 
specimens had been ooUocted near Myitkyo about 100 miles north-east 
of Rangoon, Burma, on 6th February, 1933, and were found iji the 
Sittang River and the Sittang-Pegu Canal. A(‘.cording to a commimi- 
ciition of Mr. Kieffer the collection also contaimd the ('opepods 
Mesocychps kucimrti and M, hyalinus. 

A few specimens of the two new forms have been deposited in the 
Zoological Museum, Berlin. 

Acartia (Acartiella) lewelli, sp. nov. 

(PI. V, figs. 1-7.) 

5 : Total length, 1-38-1-57 mm. 

Tlie 1st abdominal segment (Ah 1-3) is without the row of transverse 
spines and the scattered spines on its dorsal surface such as were dese^ibed 
by Sewell for A. iorlaniformis (2, p. 346). During copulation the neck- 
picMU’, of the spermatophore is introduced beneath the valve (pi. v, fig. 1) 
wljich lies dorsally on the left side close to the posterior end. The 
right furcal ramus is somewhat longer than tlie left ; the 2nd furcal 
seta is scarcely thickened. 

The fusion of the proximal segments of the first antenna (pi. v, fig. 2) 
is more advanced than in A. iortanijormis, and ventrally on the posterior 
sui'face there are traces of triangular spines ” in the form of minute 
ehilinous knobs. Spines are entirely absent on tlie distal segments. 

On the 2nd antenna (pi. v, fig. 3), B1 protnufes globularly from the 
iuner edge as in A. clausi Gicsbr. (see Giesbrecht 1, p. 514, pi. xxx, fig. 
13). The two ramii of the 2nd antennae have been differently inter- 
preted in A. clatisi by Giesbrecht (op. cit.) and in A. tortanifomis by 
Newell (8, p. 347, pi. xxi, fig. 4). Following Gicsbj'echt’s terminology, the 
exopoditc of A. sewelli is fusefl with the second basal joint (B2 Re), 
«ind the free endopoditc (Ril-2) is directed foi’W’ards. In addition to 
the more proximal tu^o setae, B2 bears on its imier margin a third seta ; 
this is wanting in A, tortaniformis. The outer margin of the endopodite 
is straight in A. seioetti, but is sharply bent in A. tortanifomis. 

The exopodite of the 5th leg (pi. v, fig. 4) bears on its inner margin 
a row of strong teeth, while along the outer margin there is only a small 
bristle. 

6 : Total length, 1*27-1*51 mm. 

On the let abdominal segment (pi. v, fig. 5) the genita opening lies 

the left ; the right furcal ramus is conspicuously longer than the left. 

[ 886 ] 
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The grasping antenna lies on the right ; the proximal segments of 
the left antenna are less fused than those of the female and the 
chitiiiouH knobs are even further reduced. 

Coiieeriiing the Buccession of joints in the Stii leg (pi. v, fig. C) I liy v<. 
already PX])i*(?ssed my views (6, pp. 13, 101) ; Ihese differ from those of 
Hewell (2) for the nearly allied spetics A. tartanifm'mis. 1fi the present 
species the “ endopoditc ” which arises from the ventral surface, is nuu;li 
smaller than in Sewell’s species. On the right leg on Ilel a curved 
bristle is present in addition to the two straight ones on the dorsal 
iimer margin. Rc2-3 is much less bent than in A. tortaniformis ^nd has 
a few short hairs externally near the base of the distal spine ; the latter 
beais hairs along its inner margin. On the left leg Re2-3 bears on its 
outer margin a projection with a short spine and a well developed tuft 
of hairs. 

The new species, which I have dedicated to Col. R. B. Seymour 
Sewell, the well known student of Indian Copepods, is very closely allied 
to A. tortaniformis Sewell. The latter species, however, may bo regarded 
as a little more primitive, as in the femah', the fusion of the joints of tlic 
Ist antenna is not so far advanced. In tlie 2nd antenna tlu' noted) on the 
outer margin of the endopodite still indicates its formation by the fusion 
of two segments. 

In one female a large nematode (150()fAX56p) was found. This 
probably belongs to the genus Philametra, as the intestinal caeca channj' 
teristic of the genus Contracoecum^ were not visible (see Wiilker, 6, p. ‘J). 
The anterior end bears a small boring spine ; the posterior is “ spil-z 
geschwanzt” (pi. v, fig. 7). 

Ejnsiylis heustris Imhoff kindly determined for me by Dr. A. Kiilil 
of Hamburg, was fmmd attached to a number of specimens. 

Acartia (Acantluicartia) diillKaensis Sewell var. sittangi, nov. 

(PI. V, figs. 8-14). 

$: Total length, 1*06-M5 mm. 

The head bears a rostrum and is separated from Thl (pi. v, 
fig. 8). Th4-5 is rounded ; laterally it is minutely spinose both on tlic 
ventral and dorsal surfaces and the ventral spines, (about 5) are larger 
than the more numerous dorsal (pi. v, fig. 9). 

On the 1st antenna (pi. v, fig. 10) segments 16-24 bear a delicatt) 
row of minute spines vcntrally on its posterior margin. 

The basal region of the terminal claw of the 5th leg (pi. v, fig. 11) is 
ventrally thickened and somewhat bent in the middle ; often a distinct 
tooth is foimd in this situation on the outer margin. The termimil 
piece is feathered along both sides. 

^ : Total length l-00-l*06 mm. 

The abdomen (pi. v, fig. 12) bears dorsally on its distal margin from 
Abl-Ab4 a row of minute spines which is continued to the ventral side 
on Ab2 and Ab3. 

On the grasping antenna (pi. v, fig. 13), which is on the right side, the 
17th segment bears a small spine on its upper surface ; this may be 
identical with the spine-like tooth-plate ” which Sewell (8, p. 1^) 
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juniitioiis but which he does not figure. The same spine is also t-o be 
iVniiid ou the left antenna in the same location. On Aa 19-21, a chitinous 
knob is present proximally ; this sometimes terminates in a sharp point. 

Oil the 5th right leg (pi. v, fig. 14) Rel bears a bristle about the middle 
ni: the ventral side. Re2 has on its inner side a somewhat (piadraugiihir 
plate, but lacks the distal process figured by Sewell for A. {A.) vMkmms 
(;J, pi. ix, fig. 5). On the other hand it bears on its distal margin the 
little bristle which occurs there very frequcmtly. A similar one is ])ros(!nt 
on Ke2 in the middle of the concave inner margin ; this is m(?ntioned by 
Sewell in his description, but not shown in fig. 5. The terminal spine is 
.small and blunt. • 

On the left leg, Hi is indicatetl in Sewell’s figure and B2 appears 
«livi<l(?d, as a result of wdii(di the distal piece would be tluj 1st joint of the 
exopodite. The position of the bristle of the outer margin indicat(‘s 
undoubtedly that it is the 2nd basal joint. In my specimens the 
“ rounded projection ” on the inner margin of tliis s(.*gment is only very 
feebly indicated, and the bristle of the outer margin tariscs at a distaiKu* 
Iroin it. The terminal joint lie2-3 (=Exopodit(5 3 of Sewell) is some- 
what more complicated in the specimens from the Sittang JliveT. It 
tmiuinates in a large bent cone which boars a termiiml spiiu?. From the 
bii.s(' of the second proximal spine stiirts a delicate veil-likc^ membrane, 
wliich seems to l)e, absent in the typical form. 

Tluj new variety is distinguished from the typi<5al form by the follow- 
ing characters : 

(!) In the I'eniah* the 1st antenna in the typical form bears, according 
to fci<;well, transverse rows of minute spines only on the Ifith, 
17th and 19th segments, while in the variety aitUimfi the rows 
extend from the 15th to the 24th segments. Tlic row of the 
18th is very feebly developed. In the 5th leg, Sewell figures 
the t(’rminal claw as smooth ; I have found minute hairs 
along its lat<?ral borders. 

(2) In the male, the arnniture of the abdomen is dilTorent. In the 
typical form the abdomen is naked, in the new variety .A hi -4 
bear rows of minute spines. On the right 5th leg the distal 
outgrowth of the (quadrangular plate of lie2 is absent, and on 
the left Re2-3 the base of the proximal spine hears a delicate 
membrane. 

The specimens from the Sittang River are larger than those from the 
Cliilka Lake ; the averages for the two forms arc : 

$ : MO mm. (as compared to 0-75 imn. in t\w forma typica). 

$ : 1-03 m^. (as compared to 0-70 imn. in the forma typica), 

Sewell (8, p. 10) noted that he had also examined some males from 
(vochiid which resembled his species, but which w’erc somewhat larger 
(0'82 mm.) than the Chilka Lake specimens. These had a row^ of 
minute spines on the posterior margin of the abdominal segments 2, 3 
and 4. Ho was inclined to regard these specimens from Cochin as a 
local variation,” as they agrt*ed in all cliaracters w'ith the Chilka Lake 


' Thin Hample ut not in Sewell’s later work (4, p. 3W5). 
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specimen. The specimens from the Sittang River seem to he more 
closely related to those from Cochin, than to the forma typim from the 
Chilka Lake. 

Of all species of the subgenus Acanthamrtia so far known from India, 
A. chilhiensis is most closely allied to A. plumosa Th. Scott. 
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EXPLANATION OF PLATE V. 


Acartk (Acartidla) sewelli sp. nov. 

Ffo. 1.— Last thoracical segment (Th 4-5) and abdomen (witli spermato- 
phorc). 9, dorsal view. 

Fio. 2.— Left Ist antenna, proximal joints, $ from below. 

Fjg. 3.— 2nd antenna, ?. 

Fro. 4.— 5tli leg, 

Fio. 5. - -Last thoracic segment and abdomen, (J, dorsal view. 

Fio. 6.-”5th leg, cJ, ventral view. 

Fro. 7.--Anterior part of the body of a $ with parasitic Nematode. 

Aeartk {Acanthamrtin) chilhends Sewell var. aittangiy nov. 

Fio. 8,—$, dorsal view. 

Fio. y.—Last thoracic segment and alKlomcn (with sjMirmatophores). 
lateral view. 

Fig. lO.-Lcft 1st antenna, terminal joints, from below. 

Fio. ll.-Stli leg, $. 

Fio. 12. -lisst thoracic segment and abdomen, <J, dorsal view. 

Fio. 13.- -Right grasping 1st antenna, terminal joints, (J, from alrove. 
Fio. 14.— 5th leg, (}, ventral view. 





further observations on the bionomics of the early 

STAGES OF TORRENTIAL LEPIDOPTERA FROM INDIA. 

Jill Sltndab Lal Hora, D.Sc.t F.R.S.E., F.AAB., Assistant Superin- 
tendmtf Zoological Survey of India^ Calcutta. 

(PLATE VI.) 

Tliougli the existence of aquatic Lcpidoptera has been known for a 
loiif! time, OUT knowledge of the torrential forms is comparatively i-csceiit. 
In 1909, Poulton ^ published an aocoimt of the life-history of a torrential 
Aulmodes simplmalis Snell - based on observations made in 
China by Kershaw^ and Muir. Five yeai-s later, Llycxl'* discovered in 
America a species of Elophila with simihir habitat and, iji 1927, P 
(liiecieil attention to the o(HUirren(;e of J^epidopterous larvae and pupae 
in the hill-streams of India. It vviis point(!d (nit that similar larvae 
lunl previously be(‘n collect(?d from India by Drs. F. H. Gravidy and 
11. N. ( -lioijra, and were present in the (jollection of the Zoological Survey 
of liKlia. In* 1928, l»nithi * published certain observations on the biology 
iviul morphology of the immature stages of Antaernks ymhmlis Wlkr. 
Som(‘ of tlie views expressed by Pruthi are at variance with I hose of mine, 
hut as the proper elucidation of the? subject recpiircd further observations 
ill the Held, no refenmee was made to Pruthi’s article in my monograph® 
on the “ fjcology, Bionomics and Evolution of the Torrential Fauna.” 
Since, 19)19, the bionomics of tlujse insects has been studied by me on three 
(lillciviit occasions in the Tista Valley where torrential Lcpidoptera are 
tomid in great abundance in stiitablc places in all the streams of the 
\’alley. It has thus been possible to check and verify observations made 
at dilferent places on different occasions and the results given below 
am based on a thorough and extensive investigation of the problem. 
Some of these results have been briefly referred to in my account of the 
'■ (Silken Shelters of Torrential Insect-l^arvae 


Habitat. 

Ill February 1927, torrential Lcpidopteroiis larvae were found by me 
iii great abundance in the Nerbuda river near Pharisemar in the llewa 
(State, Central Provinces. In places the bed of the shallow stream was 
stony without any large boulders and the (nirrent w^as fairly rapid. The 
stones bid a profuse growth of filamentous algae and such places were 
the chief haunts of the larvae of Aulacodcs ; their silken shelters were 
Covered with a rich growth of algae. In other parts of the river, where 
the rocks were without any visible vegetation but had a cover of slimy 


' Poulton, Trana. Ent. 8oe. London, pp. »bxliv (IWU). 

“ Lloyd, Jwrn. N. 7. EiU. Soc.f XXIf, pp. 14515- ijJ14). 

* Hora, Joam, Bombay Nat. Hitt. 8oc., 

‘Pruthi, JfJec. Ind. Mut., XXX, PP- 333'356 (1928). 

' Hora, Trant. Eov. Soc. London, (B) CCXVIIT, pp. 201, 20- (1930). 
‘ Hora, Current ieime, I, p. 341 (1933). 
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matter, only a fow larvao in suitaUe situations were found. In places 
tho of tiio stroain consisted of a single, flat rock over which the water 
flo\vi‘(l witli <iuiisi(k‘rahli* speed. Sudi places were also found to be the 
favourite! resorts of the Avlumle.s larvae. These observations on tlie 
habilat of tluj larvai; haves 1 j ( m .‘11 tJonflniKHl by visits to the Tista Valh^y. 
It was found tJiat the larvae pi-efcr rapids, but arc not usually found in 
very fast currents, such as on the lips of falls or rocks at the bases of water- 
falls. 

Smootii rocks are usually devoid of silken shelters, but only rough 
roijks, especially those, with small fissimis and crevices, are preferrwl i)y 
ilu*. lj(‘i)idopteTous larvao. 'riio young larvae take shete in thesti uneveii- 
ne.sses of tlu; rocks anrl cover tlunaselvcs with silken sheets which they 
go oil <*xti!nding according to their requin^moiits. As a rule, tho silken 
sludters arc iiioiv. extensive ou bare roe.ks than on iilgae-covered rocks. 
The signilicaiice of this is exjilaiiied later (p. 343). 

Apj)arcntly, therefore, there are two factors which determine the pre- 
sence or absence of Lepidopte.rous larvae in a suitable stream, (i) tlie 
rapiiiity of the current and (ii) the nature of tlie surface of tlie rocks 
forming the beds. Thus the tomuitial Lepidopterous larvae and pupae 
show a marked habitat prefeiimce. In suitable places, 1 have foiniil 
small jiieces of stones with six or seven larvae (plate vi, fig. 2) and in 
the Lupchu-Jhora uiid<T the bridge ou the Kangit-Darjecling Koiwl 1 
found about 00 pujial cases on a rock with a surface of about 2 scjuaie 
feet exposed to the current. The rock was lying on tlie edge of the stream 
an<l only a portion of it was being washed by a moderate current. 'Fhe 
biological factors, such as food, enemies, etc., have not been considered 
in the above account. 


Silken Shelters. 

The silken shelters ar<^ turgid and fully distended under water i» 
swift currents, but they collajise partially W'hen taken out. I have 
exphiiiied elsewliere (op. ci/., 1933) the physical principles that bring 
this about, but it is necessary to reiterate that the water flows witli 
greater speed over the Hhclt(?T than underneath the silken sheet. Tljis 
differential rate of flow proflucos low pressure above the shelter and pulls 
it upwards. 

Efforts were made to study the process of manufacture of the silken 
sheet liy tlie larva, but it was difficult to observe the animal under natural 
conditions for a long periotl. A suitable piece of stone was selected, 
ami all tlie larval shelters W'cre removed from it. It was then placed, lu 
its old position in a rapid. After obstructing the current from flowing 
over this piece, a larva was placed on it and as soon as it had secured a 
firm hold on the stone, the current was allowed to run over it with ful 
force. The animal at first crawled towards the leeward edge of the 
stone and then turned back from the edge. On finding a groove in the 
stone, it lay there quietly. A second larva was then placed on the same 
stone and it liehaved in the same way, except that on finding a groove, 
it did not abaiulon its search for a more suitable place. It nirnie periotlic 
excursions, but finiling no other place more suitable, it returned to the 
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suin’ {,n'oov«. It became dark and the abscrvations could not In* cou- 
1^ l)ut a few larvae were brought to the cairii) ajid left in water 
j„ |„.tpie dishes. By morning all the larvae, whether young or old, 
l,.„l foi iued silken sheltera (plate vi. ligs. 1 & 3) of a somewhat llijiisly 
iijifiire hehveen the bottoms of the dishes and their walls. In mamifac- 
tiiriiig the sheets the larvae must have touched the bottoms and the si<les 
„f the dishes alternately in a criss-cross fashion so that a meshed jiatteni 
Viis formed by the salivary threads. The older larvae spun a more 



'jose- meshed sheet than the younger ones. The silken shc'cts (phite vi, 
tig. li) of the natural shelters manufactured in the course of the swdft 
'■mivnts are fairly thick and consist of several of layers of threads closely 
p];u!i'(l together in the manner indwiated above. Tlu'se shei^ts become 
•overed with algae, Diatoines, slime an<l fine parti(dt*s of sand, etc., 
thiit drift in the current and become fairly compact structures for the 
larvae to live in safety. The grooves on ])ieces of stones, no donht, 
l>rovide starting places for the manubicture of silken sheets. 

At the time of pupation, a larva strengthciLs a part of the larval 
shelter which then lieconies somewhat browmish in colour. The entire 
'aiinplicated structure of the cocoon*, including the pillars, strands, 
‘■h’., is manufactured with the help of the salivary secretion and is not due 
to any mineral deposition oi; the web. The cocoon w^as kept in strong 
nitric acid for several minutes and no effervescence was noticed. The 
'’ocoon did not suffer in any w’ay by this treatment. The outer brownish 
J'all of the cocoon (plate vi, fig. 5) is very thick and tough, almost 
h’athery, and appears to be composed of several layers of silken sheets. 
*l’hc above observations do not hear out Pruthi’s statement that the 
power of secreting silk for making a fresh shelter is very much limited ” 


, the details of the stnioturo of the cocoon, »co Pnithi, Bee. Ind. Mu*., XXX, 
P- 30.5 (1928). 
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in niiitiin* larvai?. Jii cuiptivity, witliout food, the mature larvae, inann- 
f}ietiire<l wlieltcMs- again and again though, through mere exhaustion, tho 
ni(‘sli heciiine flinisi(‘r with every fresh effort. The capacity for t.|io 
l)rtKlii<;tion of silk is probably greatest in the larvae just before pujjaiinn 

PjlOOKESSlON. 

Tlie caterpillar usually lies quietly under its silken shelter and 1 l^v,. 
never observed it moving about. If, however, it is disturbed, it moves 
from one part of the shelter to another and is veny reluctant to l(‘a\ e ir. 
When f()rc(*d out or wlitm the silken sheet is nmioved, the larv'a inovrs 
towards the imder side of the r<Mik, especially if the day light is slron-r. 
Progression is cffc(!ted in the usual way with the hclj) of the thorat if; 
legs and the abdominal proh'gs. The larva moves fairly (piickly in a 
s(‘ries of forward waves. In the case of larvae kept in a petrie di.sli, 
it was observed that tlu‘y iM)ur(‘d out salivary secretion along the j);jih,s 
(plate vi, figs. I & 4) of tluar progression, so that the claws of the thorjicic 
legs aJid hooks of the abdominal prolegs could take a firm hold of !]:•■ 
substratum. When a larva was liftcul from a dish, a salivary thread wjis 
pulled out with it. Jt seems probable that iji nature tin; cateipillai 
behaves like a Smuliitm larva which uses its hooks and salivaiy wu re- 
tion for progression ^ ; the latter helps in j)r()viding a secure sul>sti'}itnin 
in which sharp points can be fix<*d. It also seems probable that, in nat in c, 
if a (laterpillar is detached from its moorings, it hangs on to the rock 
by means of its salivary thread, by which it can probably crawl back lo 
its shelter. 

It is known that “ tiint-caterpillars (Mahwosorm, .Pamily Lasin- 
campidac) lay out extensive paths of silky secretion over whiidi tlicy 
travel during tlu*ir foraging expeditions. The silky secretion of the la r\ ac 
of torrential Lepidoi»tera provides a suitable substratum on which tlic 
animal can progress securely and rapidly. I believe the larvae come out 
from mnlerneath the. silken sheets at night and w^ander about ()ri it for 
feeding purposes {vide infra). 

Ill a dish of water, when not crawling at the bottom, the larvae wen- 
observed to move fairly fast by means of the jerking movements of tlic 
body. There arc no special organs for swimming and in nature 1 lie 
larvae probably never swim at all. 

Food akd Mode op Feeding. 

Keceiitly I ® advanced the view that the silken shelters of toircnf.iul 
iiiscA-t larvae serve to snare or entangle food particles. The exteiisiva 
sheets of the Ijepidopterous larvae, w^hen examined under a microscoj c, 
show a large amount of extraneous matter entangled in them and some, 
are even thickly covered with, a gimdih of filamentous algae, it has 
further been observed that whether the algal growth on the silken sheets 
is visible, or not, its presmice is readily dctcct(;d by keeping a silken sheet 
in S])irit whieh dissolves the (dilorophyll and turns green instantly. Mr. 


» Hora, Phil. Tram. Itoy, Soe, Lon/Um, CJCXVIII, p. 213 (1930). 
* Hora, Cttf. 8ci. p. 341 (1933). 
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K. P. Biswas, Curator of the Herbarium, Royal Botanical Garden, 
Sibpore (Calcutta), has very kindly studied the algae growing on the 
locks harbouring Lepidopterous larvae and compared them with the 
iilgae growing on or entangled in the sheets and also with those found 
ill the gut of the larvae. The material was, in all cases, collected from the 
Kalijhora stream below the bridges in tlic Tista Valley. Mr. Biswas 
has informed me that the species of algae, Desniids and Diatomes ob- 
tainiHl from the three sources are the same. When maturi' larvae were 
put in spirit, some ejected from the mouth bundles of long filamentous 
algae, and this leaves no doubt that the larvae feeil on tiie food they 
liml in tlieir neighbourhood. From an examination of the gut-contents 
of several individuals, Pruthi^ found that “ they moslly consist of, l>e- 
.si<lcs water, <?xtr<!m(dy minute particles of vegetable matter whicJi are 
(|iiite different in appearance and size from those usually found in the 
gut i>f a typical terrestrial caterpillar. It is highly prol)al>le, therefore, 
that the larvae depend for their nourishment on minnU' bits of alyuc 
sHsjH'mlt'd in the suriumidiny imdef ” (Italics are iiiino). rrutlii and 1 
iire in agreement in regard to the nature of tlio food of these larvae, 
liut we. diller regarding the mode of collection of the same by the larvae. 

Anioiig the brook inliabitaiits, wbicJi 1 have studied for a number 
of years, I have found that those which have taken to feeding on micro- 
[ilanktoiih’. organisins, have evolved c.omplicated and ingenious devic(*H 
It) strain mhiuto particles of food out of the rushing current. Among 
jjistrcts^ reference may be made to the snares of the W{iter-sj)iders [Ilydru^ 
lisf/c/u‘, Trichopiera), to the fans of Simulium (Dipttsra) and to the bristle- 
IViiigetl legs of Ohiroleneles (Fpliemcropteru) and Bmchycentrus (Triclioj)- 
tejii). Reference may also be made to the fi^ediug mechanism of the 
liiiiiiel-mouthed tatlpoles of Meyidophrys^. The mouth-parts of the 
loi ji iitial Lepidopterous larvae “ are exactly like those of typical teres- 
trial caterpillar suitable for masticating tough leaves, elc.” (Priithi, 
]). -kjo). Thus there would seem to be ik» niechuJiism in the mouth- 
j)!irt,s of these larvae to collect planktonic food, but there is no doubt 
that their larval shelters act as snares or gardens. The animals feed by 
making periodic exemsions to tlie- upper surfaces of the sheets ; the 
under surface is usually devoid of vegetable growth. It is also possible 
that the larvae wander about at night on the parts of the rock in tlie 
vicinity of the sholtcrs and pick up algae and other food material, lii 
any case, the larva has to bite off its food from a solid substratum and 
nut to pick up the floating particles. 

In the parts of the streams where there is a rich growth of algae, etc., 
the silken shelters of the Lepidopterous larvae are small and covered 
with filamentous algae ; whereas the shelters on the bare rocks are vast 
and extensive. This shows that with the presence of abundant food- 
material in the form of algae, etc., small sheets arc enough to entaugle 
suflicient quantities of food for the requirements of the larvae inhabiting 
them. 


' Pruthi, Jfec. Ind, Mus., XXX, p. 364 (1028). 
Noedham k Lloyd, Lift in InJam WatarSf p. 365 (1016). 
Hora, Bee. /ad. Mua., XXX, pp. 130.144 (1028). 
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EXPLANATION OF PLATE VI. 


Silken Sh^s of TmeM Lepdopm. 

Fio. 1.— Photograph of the bottom of a petrie dish showing the paths oi 
silky secretion laid out by tonential Lepidopterous larvae, 
and 5 silken shelters manufactured by them in the course of 
anight. Nal.Size. 

Fig. 2.— a portion of a stone picked up from a rapid in the Kalijliora 
stream, Tista Valley, showing a number of larval shelters 
of Torrential Lepidopterous larvae. 

Fig. 3.— a silken shelter manufactured by a Torrential Lepidopterous 
larva in a petrie dish. x3. 

Flo. 4.— Paths of silky secretion laid out by Torrential Lepidopterous 
larvae at the bottom of a petrie dish. x3. 

Fig. 5.— Microphotograph of a portion of the uppermost, brownish, 
thick sheet of the cocoon of a Torrential Lepidopterous 
pupa. X30U. 

Fig. 6.— Microphotograph of a portion of the natural silken shelter of a 
Torrential Lepidopterous larva, showing the structure of 
the thick sheet and of tho extraneous matter entangled in 
it. X300. 




Silken ShelterB of Torreniial Lephloptera. 





ON A NEW INDIAN LEECH. HEMICIIPSIS VIRIDIS, SP. NOV. 

By John E. Chellasurai, M.A.^ of ZocHogyt The Scienee 

College^ Trivanchim, 

Material,— Two specimens of the new species were first obtained on 
December 8, 1927 ; both were young and were seen in a basin of water 
containing Hydrilla collected from a freshwater tank at Trivandrum, 
Travancore. Since then water with HydrUh was regularly examined 
and on January 30, 1928, a full grown specimen with young ones clinging 
to its ventral side was obtained. Though a periodical search was there- 
after maintained no further specimens were obtained till August 15, 1929, 
wiien a medium-sized specimen was collected. The stomachs of all the 
film; specimens were empty and colourless and thereforci indistinct. 
Ijiiter in November, 1929, specimens were seen on the common tank 
frogs, Bam hexadadyla and R. tigrim. Since then several specimens of 
ililTercnt sizes w'ere obtained from time to time from these frogs. All of 
these had their stomachs fully gorged with blood. 

Chief features.— (1) Eyes three pairs. (2) Stomach with more than 
s<‘veu pairs of caeca. (3) Mouth opening in the middle of the oral sucker. 
(4) Fifteen to twenty-five pea-green sub-parallel longitudinal lines on the 
dorsal surface. 

Dmensi(ms.—{1) Of a full grown preserved specimen Length, 
8 mm., greatest breadth, 3*7 mm., width of posterior sucker, 1*2 mm. 

(2) Of a living specimen resting in a dish of water -Length, 24 mm., 
greatest breadth, 3 mm. 

Descrijilim.—'Whm at rest the body is ovate-lanceolate. The head 
is faintly dilated. The dorsal surface bears minute uniform papillae 
iiu transverse line across the middle of each annulus. The colouration is 
'■liaracteristio of the species. The dorsal surface of a full grown specimen 
bears fifteen to twenty-five bright pea-green longitudinal sub-paralleWincs, 
which have the following arrangement : mid-dorsally there is a bright 
dark green line, this begins between the second and third pairs of eyes and 
runs to the peduncle of the posterior sucker. On either side there are 
seven to twelve lines which are most distinct about the middle region of 
the body. Of these, the two paramedian lines converge and unite poster- 
iorly. Anteriorly they unite with each other and merge into the dorso- 
median line behind the last pair of eyes. The other lines tend to con- 
verge and unite in groups posteriorly but in front they remain distinct. 
All are composed of numerous close-set pigment spots. When these 
are well developed the lines are distinct and continuous ; otherwise 
they appear as dotted lines. In very young specimens all the lines 
appear as serial rows of dots. The ventral surface also bears a few lighter 
lines. There is no ventro-median line. In a full ^wn specimen seven 
to nine lines of length are seen on either side. They are mostly 
confined to the post-gonoporal region. In some specimens the ventral 
Bfirface is diffusely pigmented thr^hout* 

[ 848 ] 
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There ate three pairs of eyes anansed in two anh «... u i 
rows in ann^ three, four, and six. The eyes^of the Lt p.*Sh 
smallest and their pigment cups are directed forward with a sliif 
oblique tilt. The eyes of the second pair arc large and are buf n 

s^lertkn thereof the third. Th'liir pigS^s 

obhqndy fo^d. The eyes of the third pair arc the largest ^ ^ 
obliquely Iwckwari. The ratios between the diamters of f h,. 
first, the second and the third pair of eyes are as .?*5 : 6 : 7, 



TfiXT-Fni, I.— Itemidejuh riri^in, up. nov. x 111, 
«. Celoiir iiatlem ol <Ior«iJ Hide : I,. (!<>l„ur .if ventral ndr 


iannltrfioti -The annuli are 71 in number. Two annuB, the first 
and the second, are pre-ocular. Somites I to IV are formed by the first 

ZrSv ^ XT vJJ TP'*** “ “ 

annuli 69 and 70 is pkoed the anus, and there are two posUnal annuU. 
oraUn ‘'\* *®''®"*'' *“™“ *•*« PMterior margin of the 

nod ^ ■?’ a ’ ^ **“ T**® ^ The female pore is minute 

two aniiuh behind the male in the interannular furrow 
between the second and the third annuli of somite XII. 
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Suckers— The anterior sucker bears the minute mouth aperture in its 
(H iitre. In a freshly killed specimen, the position of the mouth is clearly 
visible. The posterior sucker is, as usual, circular in outline. 



'I’ext-fio. 2.— Annulation and internal atructure of Uemideptiitt viridia. sp. nov. x 17. 

1 to 7 1 == annuli; I to XXVII= somites ; Wonijr. ganglion ; ^w^*dnte8tine ; 
till. C\=intestinal caecum; Mo. op.— month opening; A’. E.—netvo ring ; Ot. «« ovary ; 
/*A.=pharynx; PfM#. Af.= posterior sucker ; rectum ; C. J= first stomach 

laeciim; St C. ninth stomach caecora ; Sfd. salivary gland; 7’e</.= Testes. 

Alimentary System.— The mouth is placed in the centre of the oral 
sucker. Since the position of the mouth is an important feature, its 
location in the middle of the oral sucker was careMy noted. Living 
specimens were observed under a microscope and as the anterior 
oud was waved about on the slide before fixation, the mouth was distinctly 
visible in the middle of the oral sucker. In fr^ly fixed specimens also 
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the mouth appeared as a triradiate pore in the middle of the oral sucker. 
Finally from longitudinal serial sections of the anterior half of the boOv 
the position of the mouth within the anterior sucker was confirmed. 

When the anterior sucker contracts, its margin becomes slightly 
wrinkled and presents an undulating line. Due to the wrinkling there 
is a constant and comparatively more distinct furrow in the antero- 
median edge of the sucker. 

The pharynx is slender. The salivary glands are well developed and 
form on either side a compact mass. They extend from the middle of 
the retracted pharynx to the posterior limits of the second pair of the 
caeca of the stomach. A distinct salivary duct opens behind the caudal 
termination of the pharynx. The stomaejh ha.s nine pairs of lobed cacu a. 
When the stomach is fully distended with blood, the inter-caecal regions 
also become expanded into the lateral lobed pockets. The first pair 
of caeca is small. The remaining caeca show a gradual increase in size 
from front to back. The last pair is the largest and extends far back 
towards the posterior sucker. The intestine has the usual complement 
of four pairs of caeca. They are directed laterally, the first pair with a 
slightly forward and the last pair with a slightly backward inclination. 
The rectum opens through the anus which is placed two annuli in front 
of the posterior sucker. 

Vascular System .— following few points were noted regarding 
the vascular system. The dorsal blood vessel at its anterior end bifur- 
cates just behind the level of the third pair of eyes. Bach of its two 
branches runs forward below the second pair of eyes. Near the 
margin of the sucker it bends back, the backward arm of the loop being 




Text-fiq. 3 . — Hemiekpns mridis, sp. nov. 

Vascular loops of anterior sucker x34: b. Vascular loops of posterior sucker 

Z). B. V.=s dorsal blood vessel ; Past. i9.=posterjor sucker ; Vas. vascular loops. 


extei^l to the forward one, A second pair of vascular loops from the 
dorsal blood vessel, which starts a little behind the first pair, also enters 
the anterior sucker, the two arms of each loop being disposed as before. 
The posterior sucker is provided with the full complement of seven vaS' 
Gular loops. 

Nervous System.— The nerve ring is placed in somite VII. 

Reproduaive System.— The testes are six pairs. The two ovarian 
tubes arc distinct. Their length depends upon the state of development 
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of the ova. When the ova are immature the ovarian tubes extend back 
udy a short distance behind the female pore. When, however, the ova 
are ripe and ready for laying, they arc very long and extend far back- 
wards, their hind ends reaching the level of the origin of the last pair of 
caeca of the stomach. 

The number of eggs laid at a time is variable and probably depends 
upon the condition of nutrition of the specimen before egg laying. In 
two specimens the count was 82 (specimen obtained on September 4, 
1932) §nd 52 (specimen obtained on September 12, 1932). 

A periodical search for specimens with spermatophores proved even- 
tually successful. Three specimens with spermatophores were obtained, 
two oil September 12, 1932. and one on September 13, 1932. One of 
these bore a single spermatophorc on its left lateral border ; and each of 
the others bore three spermatophores. Of the latter, one had all the 
spermatophores attached to the ventral side and the other had two on 
the ventral and one on the dorsal side. The spermatophores appear to 
be scattered without any apparent order and more than one spermato- 
phoro may be deposited on a single lewh. The freshly attached 



Tkxt-fio. 4. — Hemide^psis viridis. Bp. nov. 
a. Spermatophore x60; 6. Empty Hpormatophore. Diagrammatic. 

annulus ; Pap.= papilla on body wall to which spermatophore is attached : 
Ped. c/ sp. as pedicle of spermatophore; <Sip.=Bpennatophoro; Issconvox surface of 
iiperm mass; 2= finger-like termination of spermatophore. 

spermatophore has the outline of a minute double cucumber. Its pro- 
ximal end, which forms a common pedicle, is attached to a jpapilliform 
projection of the skin. The distal end of each half terminates in a slender 
finger with a very narrow lumen. The tips of the two finger-like ends are 
covered over by a quantity of mucus. Since the spermatophore is 
fixed only by the pedicle, it freely waves about whenever the leech moves. 
The wall of the spermatophore is thin and transparent. 
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Dimensions of the spermatophore in a fixed speoimeu 


Leiigtli cxcludin)u[ tlic distal linger 44U{ji 

Width JOOjJi 

Length of distal Auger 77{x 

Width of finger near its base 1 1{4 


One of the spermatophores appeared to be newly fixed. It was nearly 
full and whitish in colour. Near its distal end at the base of each of the 
fiufrcr-like proctisses there was a clear, crescentic space which indicut(*(l 
tliat the spermatophon? had just begun to empty its contents. 

This spermatophore was kept under observation and the process of 
tli(^ discharge of tlie sperm mass was continuously watched. The sperm 
mass at the distal end of tlic sjK*rmatophorc presented a distinct convex 
surface which gradually moved towards the pedicle, as the sperm mass 
pass(?fl into the borly wall of the leech. In twenty-five minutes the 
spermatopliore was completc'ly empty and allowing a few minutijs for 
what was e.Ypellcd before the observation began, one is led to conclude 
that it takcjs about half an hour for a spfirraatophorc to empty itself. 

The sperm mass tliat passed into the body wall of the leech could he 
seen for a time as a spreading white drop. 

Observntions on habits, etc . — The leech often rests on the stem or on 
a leaf of HydrilUi. In the latter case it places itself lengthwise on the 
leaf fitting itself snugly in the upper angle of the slightly folded leaf. 
Ill either position, its dark green colour blends with that of the plant 
and the h'ceh cannot be easily distinguished. 

If disturbed while resting on Hydnlla or on the side of a dish, the leeidi 
detaches itself, curls up into a ball with the ventral side inside and drops 
down. This is a habit common to most Glossiphonids. 

While resting on the side of a dish or when attached to a frog, the 
little leech often keeps up a gentle osculation of its body which helps to 
renew the water surrounding it. This movement is probably useful hi 
respiration. 

For sucking blood, the leech attaches itself to any part of the frog’s 
skin. I have picked off specimens from near the eye, the middle of the 
back, the sides of the legs and the web between the toes. A few were 
found on the lower side also, where alone they were conspicuous against 
the whitish background of the frog’s skin. Fixing itself by both its 
suckers, the leech continues to suck blood till its stomach is filled to 
its utmost capacity. Then the stomach region shows itself through the 
'body wall as a very distinct dark red region. The caeca of the 
stomach are so much expanded that they press against each other, and 
their limits are not clear. The dilated caeca also extend very close 
to the lateral margin of the body wall. Even the intercaecal lobes of the 
stomach become distended into lateral lobed pockets. When such a 
specimen is mounted alive on a slide, the gentle pressure of the cover 
slip is sufficient to force a little of the blood into the pharynx. A speci- 
men with an empty stomach was observed from time to time while feed- 
ing and it was seen that the last pair of caeca of the stomach became 
filled first and then the others in order from back to front. But when 
a specimen with a full stomach was kept in a basin of water and examined 
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from day to day, it was found that the first pair of caeca which were the 
last to fill were the first to become empty and the other caeca became 
empty in order from front to back. 

The leech moves off from the frog when the ova are ripening and 
iiitaches itself to the leaf or the stem of some water plant. Here it slowly 
(lijre.sts its full meal of blood and the caeca of the stomach become 
gradually empty. Then the maturing ovary can be seen through the body 
wall, the outline of each developing ovum being distinctly visible. By the 
tiuio the ova are ripe for laying, the stomach has become completely 
fiiipty. It is while resting on the water plant that the eggs are laid and 
tlie.s(‘ adhere to the ventral side of the leech. During this period, though 
the stomach is quite empty, the leech does not fijed. Spermnens carrying 
eggs, when gently dropped on a frog resting in a basin of water, promptly 
nujved off and fixed themselves to the sides of the basin. As long as 
t!ir ova cling to the parent’s body, the ventral surface of the le(‘.ch forms 
ii shallow concave surface in which the ova are accommodated. Should 
the leech now gorge itself with blood, the ventral surface would flatten out 
ill id the ova would b(? in danger of being rubbed off wh(uiever the leech 
mined about. It is possible that the starvation habit during this period 
is to .safi^giiard the eggs. 

After hatching, the young ones cling by both their sucktrs to the 
l)udy of the pjircnt. A freshly hatched young is colourless with the 
I xception of the pigment cups of the eyes. Its stoimich with its caeca 
is distinct but it is completely filled with yolk granules. It (;annot feed 
t'oi’ a time till all the yolk is absorbed. Specimens with young ones, when 
liruppcd on a frog, fix themselves to it, but after a partial meal of blood 
me VO off from the frog. That the meal was partial was decided by the 
(.(jiidition of tlic stomach which was bright red in colour with distinct 
cimciv, the full stoma(jh being dark red in colour with indistinct caecal 
limits. 

Oecarrence . — Trivandrum and Ootacamund. The specimens that 1 
collocted were all obtained from Trivandrum, either from the local fresh- 
water tanks from among Hydnlh, or from the local frogs. Prof. Percy 
II core, when he was in India three years ago on his collecting tour, was 
shown one of my slide specimens and my sketches. He then told me 
iliat he had colltxsted similar leeches from Ootacamund which ho picked 
off from the under side of the leaves of the water lily. He also presented 
im* two of his specimens for comparison with mine. 

Position of the present Species . — The genera Hemiclepsis and Para- 
citpsis agree in having more than seven pairs of stomach caeca, but differ 
in the following respects ; — 

UtmkUpnU, Fnravkpm. 

(1) Eyes typically two pairs. Eyes typically three pairs. 

(>) Mouth opening within the oral sucker. Moiitli opening subtcrminal, leaving the 

oral sucker imperforate. 

The present species agrees with Hemiclepsis in having the mouth 
epening within the oral sucker, and with Paraclepm in having three pairs 
of eyes ; but as the position of the mouth within the oral sucker is a more 
important feature than the number of eyes, I have placed my new 
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species for which I propose the name mridis in the genus Hemidemi 
H, viridis,^ however, tends to lessen the differences between the gener^ 
Hemiclepsis and Paraclepsis. ® ^ 

I am indebted to Prof. J. Percy Moore who read through the mami- 
scipt and made various corrections. 

The type of H. viridis is deposited in the Indian Museum 
Calcutta. 
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NOTES ON FISHES IN THE INDIAN MUSEUM. 

XXIIL On a Collection of Fish peom the S. Shan States, Burma. 

By Sunder Lal Hora, D.Sc., F.RAE., F.A.S.B., and Dev Dev 
Mukerji, M.Sc., Zoological Sumy of Indian CakiUta. 

During the field-season of 1933-34, Mr. V. P. Sondhi of the Geological 
Survey of India made a traverse through the country between the Lawk- 
sawk and Kengtung States of the Southern Shan States in Burma. In 
the course of the journey, Mr. Sondhi vrorked in the drainage basins of 
three principal rivers, namely, the Irrawaddy, the Salween and the 
Mekong. The exigencies of his service, did not permit him to devote 
much time to the collection and preservation of fish, but, all the same, 
he availed himself of this opportunity to collect some material in all the 
three basins. The collection is of considerable interest as in addition 
to the thr(!(! new species from the Lawksawk canal and the Salween 
Hiver at Takaw it contains specimens of several species not hitherto 
represented in the collections of the Indian Museum. 

The country traversed by Mr. Sondhi is hilly in the main and consists 
of high hills and valleys. The collection was made from pools or slow- 
running streams and, therefore, lacks in typical torrential forms, with 
the exception of two species of Garra. We give below a list of localities 
with the names of the species of fish collected therefrom and a short des- 
cription of each locality as supplied to us by Mr. Sondhi. 

Irrawaddy Drainage System. 

1. Paddy fields at Gaunphpo, Lawksawk State. November, 1933. 

“ The paddy delda at Gaunphpo aro inigated by water diverted from Binall rapid 
Htreams iflsuing from the hiliH to the west of the Gaunphpo plain. The fish were caught 
from fields irrigated by the Ghaung Cyi stream.” 

i. Lepidoc^halklUhya berdtnorei (Blyth) . . .1 specimen. 

1 Ghaung Gyi stream, north-west of Gaunphpo, Lawksawk State. 
November, 1933. 

” A moderately torrential stream with a bed of large, rounded boukien. The water 
is clear and devoid of vegetation. The fish were caught from a small pool with a sandy 
bottom after stunning them by shooting into the water.” 

i. Barbus sarana caudimarginalus Blyth . 2 specunemi. 

ii. JOanh {Dawio) a»iu%^nnatus (McClelland) . .13 specimens. 

iii. NmaehUus rivulieda Hora .... 1 specimen. 

iv. Lepidocqpkdichthys b&rdmani (Blytii) . . .1 specimen. 

3, Lawksawk Canal at Lawksawk, Lawksawk State. April, 1934. 

” Just south of the town of Lawksawk is a large perennial spring that gives rise 
to a Mnal l lake, about half a furlong across. The lue is almost ohokeful of volition 
which can be olearfy seen through the crystal clear water, the actual bottom of the 1^ 
is rarely seen. The discharge or overflow from the lake is diverted into a canal which 
runs along the eastern end of the town. As the canal is aligned and dug by local people 

[ 353 ] S 
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it is not iinifonniy graded throughout and has therefore pools and rapids at dlGEerent 
points in its ooutse. The sluggish portions are usually full of vegetetion and in rapids 
a pebbly or coarsely sandy bottom is seen. As the spring issues froni limestones, the water 
is highly charged with lime." 

i. Barhm lor (Ham. Such.) 2 specimens. 

ii. Barlm mrana eav/fwaafytfiatus'.Blyth . . 2 specimens. 

iii. Barbus shanmsis, sp. nor. ..... 2 specimens, 
ir. Oarra gravdyi (Annandale) .... 2 speoimens. 


Salween !Dbainaoe Sysiem. 

4. A tributary of the Salween on the east bank at Takaw, Kengtung 
State. January, 1934. 

" A torrential stream with rocky bed. The water is clear and devoid of vegetation. 
Only one specimen of fish was obtahied by shooting into the water near the edge." 

i. Ophic^halus gaehva Ham. Buoh 1 specimen. 

5. The Salween River at Takaw, Kengtung State. 2l8t January, 
1934. 

" The Salween river at Takaw has a stin^ng current and a deep channel. It is difficult 
to catch fish in the dry months, but during the monsoon, when the water rises to cover 
the sloping banks, fish are extensively caught in shallow embayments formed in places. 
The fish wore netted from a pool in the couriie of tlie river." 

i. OOeoelkilussondhiit Bp. nor, [P(i‘Wty . . . 2 specimens. 

ii. Oarra aojfwecnim, sp. nov. [ Pa-iog ] . . .2 specimens. 

6. Stream at Hsenmawng, Kengtfing State. 28th January, 1934. 

" The stream at Hsenmawng is very torrential, and the bed consists of hum boulders 
of granite and coarse sand. The water is clear and devoid of vegetation. The fish were 
obtidned by shooting into stationary water behind large boulders." 

L LepidouphaUehthysberdmorei (Blyth) . 1 specimen. 

ii. Opkieephdhts gaekua Ham. Buch. .1 specimen. 


Mekong Drainage System. 

7. Eengtfing, Kengtung State. Market specimens. 1st Febraai:}% 
1934. 

i. CypriKUi carpio imAa Annandale .... 1 specimen. 

ii. Afysfocofevctts tn<(f)|7tna(iM (C. V.) . . . .2 spedmens. 

8. NawngKyawk tank at Kengtiing, Kengtung State. 2nd February, 
1934. 

" Nawng Kyawk is a small artificial lake. Its water is slightly turbid so that the 
bottom is not seen below a few feet." 

i. Clanaa baira^us (Linn.). [ Pa-lupp-pam A Pa- 

luppdutnm] 2 speoimens. 

ii. Lspidoeepihdlichihya berdmorei (Bl(yth). [ Pa-soo ] . 2 specimens. 

iii. Afonopicrus olbies (Ziew). [Pa*ytn] . . 2 speoimens. 

iv. OpAtecpAoZiM drioftts Bloch. [Pa-ko]. . 1 specimen, 

r. Triekt^us 1riehoptenus(PaW»e). [ Pa-sJup ] . 2 specimens. 

Vi. Bdta splendens Regan. [ Pa-hU] . .2 speoimens. 


^ Names in square braolrets are the local names of the species. 
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11. Nam MeHaai atream, Kviigtuiig .State. Hth aiul Kith Felinian’, 

Xara JifeHsai w th« bouiidiry Ktreum bi*t.wwii tho bTritory and Siam. 
.\1 lli<‘ I’oint at which the fi»h woru oatiglit the Ktmini tiiitoiN Iho plain mid lostw Uh tor- 
tY-ntiiil (character. The chaniud is ^^idl■ and shalluw and in the dry months the water 
(oniiticd to a narrow course in the wido tasl of the stn'am. The water is turbid and 
(■allies Jet of drift wood. The bed is covered with coitrse sand and shins'io.” 


i. Myslvn- Uetlcm (Day) 

ii. llarhu^ pnnlw (Ham. Hiieh.) Day 

iii. Crimtchihs laim (Ham. Hiich.) 
it'. MyttlftcfHeuintit marginulv>t (C. V.) 

V. jBasfwrrt biytayp.nm ITern> 

vi. IjepfAtKtpkaliehihyn hcplmwei (Blyth) 

vii. AcmUhopnh choirorhyuchiift (IJIkr.) . 

viii. Ophiccj^alw gncAiitiliim. Buch. 
iy. TrifMinptidvtt trichapterm (Palla.s) 

X. hdiit uplenden-n Regan 

xi. -‘1«tf6o«tMf«d*»cwa(Rlor!h). 

III. Nam 116k stroam east of llawiigluk. 


. 1. specimen. 

. I Kpi'cinteii. 

. 1 s[ioi'lim'n. 

. 2 specimens. 

. 2 KpecintimB. 

. 1 s|)eeim(‘n. 

. I s)a‘cim(Ui. 

. 1 Kja'cimen. 

. d .s|XM;imens. 

. 2 sivciineiw, 

. 2 s}x>dmens. 

15 th Fi^hruary, llfM. 


“ .\am HSk ia a largo stream with a sluggish ctmvnt and steep hanks. The Iwd 
idiid^ts of mud and sand and is (lovoid of any vegetation. The water is turbid.” 


i. CYuriffs fwlrfichun (Linn.) 1 siieuinien. 

ii. 7irtr6«^(Mp;i«rc(Ham. Biitib.) .... 2 spoimens. 

iii. Ophicfipkft/u.i /ifmfMfi liloo.h 1 speeimen. 

iv. 7 VjVA«/3o</«s JriV/wi/rftnis (Pallas) . . . . 2 HiMjeimens. 

V. (Bloeh) .... 1 sjiecimon. 


II. Xaiii .liOiio stroam a luilo wost of Mono Upayak. Krsnjflung State. 

“ The stivam is largo and loimiitlal with cry.stal clear water .md a bed covi‘ii>d witli 
hiige bt.iilders and sand. Theni Is no vegetation in the si ly amiss. Ihe hsh wero 
liiii./lit bv shooting into the water of a clear shallow pool which w»w ahmit a fimt deep. 
The lisirwere lm^seIlt in a thick shoal over a hot sulphur sprimr. I he .<nnly bcil of tho 
pool was iiijlswrably hot and there was a strong smell of siilpbnirtled hydiisgen. Hu 
lisli weiv living in warm water about eight inelms above Ibe but 


i. /i-/rAw» spp. Juvenile six*< inleus. 

4 Hpceimcua with a (imooth doisal spine and 1 with a serrated spine. 


= In 191«, Jordan (Oenmi of Fishes, p. 2fil>) pointed out that tho generic name Jfaerom /, 
(DumerU l».4. orihotyp. hiwrii (^v. * Val.) to i".’’ »'uI 

(X(i»m»n IMI) and ptoiKwctl Aoria to ropb™ it. Ia npito o( this. J/ianiai. i» ni l 
Mne iiswi bv a uanihir of ii'WliyolosiwK Mb I»Ji«> u'w™ 1<W 

1^,1 a^SthClat »n7 ha.o loloptod Iho namo Afyn»a for »p.«i« of tb. aoain 
lish hot in the 2nd edition of the work Solauder ilraignnted it miirm pamnn 

rwk™ r»i «■,-,* VS ilfM. V.. p. 4 S 1 , l«M). fhio "f ‘l™ "fwaTOn.f^ 

/’«/., 11, p. 49, 1863) and is, tlwrefore. not available for Mm. ^ 
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Of the 79 specimens listed above, it has not boon possible to det(?rnnn(‘ 
specifically 6 very youu<» specimens of Barbus obtained from the Nam 
Long str(*am. The remaining 72 specimens are referable to 24 8per;ies, 
the majority of wliujh belong to the order Cyprinoidea as is clear from 
the list given below 

CLARIIDAE. 

Clarias hatraehus (Linn.) 

BAGRIDAE. 

Mystus bleekeri (Day). 

COBITIDAE. 

Acanthopsis cimrorhynchus (Bleek.). 

LepidoccpJialichlhys herd morn Blyth. 

Nemachilus rivuUcoln Jfora. 

CYPRINIDAE. 

Rasbora iaylaymsis Herrc. 

Banio (Dmio) nequipinmUm (MoClelL). 

Oyprlnm earpio itilha Anmimlalc. 

MysUtcoleums nuirginnlns (Cuv. & Val.). 

Ostcochilus sondhii. sp. nov. 

Barbus skaumsis, sp. nov. 

Barbus sarana mndimaryimtus Blyth. 

Barbus lor (Ham. Buch.). 

Barbus punl'm (Ham. Buch.) Day. 

Barbus sophore (Ham. Buch.). 

Crossochilus UiUus (Ham. Bmdi.). 

Garra salweenica, sp. nov. 

Garra yravehji (Anuaii<lalu). 

SYMBRANCHIDAE. 

Monopterus aJbus (Ziew). 

OPHICEPHALIDAE. 

Ophicephalus striatus Bloch. 

Ophicephalus gachua Ham. Buch. 

ANABANTIDAE. 

. Anabas testvdimus (Bloch), 

Betta sphndens Regan. 

Trichopodus trkhoptcrus (Pallas). 

With the exception of the three new forms Ostcochilus sondkii, Bar- 

hv^simicmismdGnra salweenica — ^and three other species, via:., Rasbora 
taytayensis, Garra gramhji and Barbus puntio, the remaining species are 
quite well known and do not (*.all for any comnumts. We have, however, 
added a short note on tin; colouration of Danio aequipinnatus to amend 
our recent key to the species of the subgenus Danio. 
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Very little is known about the ichthyology of Burma as a wliolo, 
and the fish of the upper reaches of the Salween River have received prac- 
ti(5ally no attention so far. It is not snrjmsing. therefore, that botli the 
species collected by Mr. Sondhi at Takaw in the Salween River have 
proved to be new. The occurrence of Rtishoni tafftuyensis iii the Nam 
3f('Hsai stream, a tributary of the Mekong River, is remarkable as the 
species was so far known from the Philippiiias. Mr. Sojidhi's small collec- 
tion has added materially to our knowledge of the fishes of Burma and 
wo are grateful to him for affording us an opportunity to investigate such 
an interesting material. We have to thank Dr. B. Prashad for liis kind- 
ness in going through the manuscjript and Mr. R. Bagchi for the drawings 
which he has executed with his usual skill and care under our super- 
vision. 


Raibora taytayensit Hcrre 

1024. Sahara tatftayenaia, Herre, PhilipinneJourn, Set. Matnla, XXLV, f)]). 284, 2ti~>. 

In Mr. Sondhi's collection there are two specimens of Rnsbom from 
the Nam MeHsai stream which agre<i in all essential respecits with It. 
taiftayensis Herrc from the PhiU])pines. The only differen<;es that w(^ 
e-aa notice arc (i) the pi'esence of two lateral bamls in It. laffUiymsis 
and only one in the Nam McH^ai specimens, and (ii) 15-17 perforated 
scales in R. taijlayensis and 18-20 in tin; specimens under report. These 
iliffereiKJcs are not of much diagnostic value and will probably be bridged 
over when large scries of specimens arc cxamijied from Burma aiul Siam. 
Ihifortunately Herre <lid not publish a figure of his species, and as it is 
JicTc recorded from a place widely separated from the type-locality, wc 
(lescribc our specimens in detail and figure one of them. 


D.3/7; A. 2/5; P. 14 ; V. 8-9 ; C. 18. 

In the Nam McHsai species of Rashora tin; dorsal profile is slightly 
arched while the ventral profile is deeply concave. Tin; lioad is small aiul 
pointed ; its length is (;ont.aineil from 1*7 to 5 times in the total length 



Text-fig. 1.— I-atoral view of the larger specimen of Rashora laytayeMia Herre. xlj. 


and 3*8 times in the length without the caudal. The height of the head 
at the occiput is contained 1*4 times and the width from 1*9 to 2*2 times 

T 2 
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ill its I<*iigtli. The eyes are lateral, large «an(l prominent ; their diainekr 
is eoiitaiiied 3 times in the length of the head, from 0*7 to 0*8 tinu's iit 
the length of the snout and 1*2 times in the interorhital width. Tim 
interorhital space is flat and wide. The mouth, lips and jaws an‘ ms 
in the genus. TJie cleft of the mouth ascends strongly, its anterior (mkI 
is almost in level with the upper border of the eye while the post<‘rior 
just misses the, level of the anterior border of thtj eye. 

The commencement of the dorsal is slightly behind that of the veiil r.il, 
and is nearer the base of tln^ caudal than the tip of the snout. The 
longest ray of the dorsal is considerably shorter than the depth'' of flit- 
body below it. The j)ectoral fin is long and pointed but does not exlcnd 
to the base of the ventral. The ventral fin is similar to the pectoral luil 
its outer rays are prolonged and it is separated from the anal by a short 
distance. The anal fin is short and does not reach tlui base of the ( {hkImI. 
The caudal fin is deeply forked ; the lobes are long and pointed, the lower 
lobe is slightly longer than the upper. 

The depth of the body is contained from 3*8 to 4*6 times in the tot.jl 
length and from 3*1 to 3*5 times in the length without the caudal. Tlic 
larger specimen is proportionately much deeper. The caudal Hu is cr>ii- 
tained 4*4 times in the total length. The body is covered with large 
and well-marked scales. There are about 25 to 20 scales in a, longitiidinMl 
series between the upper angle of the operculum and the bas(‘ of tin* 
caudal fin, Tliere are 10 to 12 pre<lorsai scales and 12 round the caudal 
peduncle. The lateral line is concave and incomjdete ; the number of 
perforated scales varies from 18 to 20 and the lateral line <lo(?s not scciii 
to extend to the caudal peduiude. There are \\ or 5 rows of scales 
ween tlie lateral line and the base of the dorsal and 1 or 14 rows hetwcoii 
it and the base of the ventral. Anteriorly the lateral line organs art^ con- 
tinued above the eyes. The bases of the ventrals and anal fins an^ provid- 
ed with scaly sheaths. In one of the specimens there an^ scaly a])peii- 
dages in the axils of the ventral fins. The least height of the caudal 
peduncle is contained from 1*4 to 2 times in its length. Tim caudal 
peduncle of the smaller specimen is long and slendc'r. 

The fish has a silvery sheen, the upper half is somewhat darker than 
the lower. There is a broad, faint band along the middle of the body 
wliich ends in front of the caudal in aji oblong, black mark. The head 
and body arc marked wdth small black dots wdiich are aggregated along 
the margins of the scales. An iiggregation of black spots at the base 
of the anal forms a narrow band. There is a black streak along the 
dorsal surface. 

MePTsai stream forming the boundary betw'ecn tlie 
British Territory and Siam. 

Remarks, — Rnshora taytaymsis belongs to the group of species in which 
the lateral line is incomplete, and the origin of dorsal is behind that of 
ventral. According to Kendahl \ its close ally is R, veyae from the 
Island of Labuafi. 


‘ Rendahl, ArJnp.f. Zoolngi, XVITT B, No. 13, p. 113 (1920). 
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Meamrements 

in millimetres. 


ToUl length including caudal 


. 48'6 

r» 8-2 

TiOngth i)f caudal 


. 110 

12-1 

Depth of body . 


. iu*r> 

Ifi-O 

Length of h(tad . 


. 0'7 

12-3 

Jfeiglit of head at occiput . 


. 7-0 

9-0 

Width of head . 


. 4-3 

O-.'S 

TiCiigth of Hnout . 


. 2-3 

3-4 

Diantctcr of oye . 


. 3'3 

4-1 

Interorbital width 


. . 4-0 

fit) 

I>.'ngth of {M'ctural 


. 8-4 

10-0 

Luigth of ventral 


. 8-4 

9-0 

LongCHt ray of dorsal . 


. 9-0 

11-7 

Longcat ray of anal 


. . 8*i> 

8-8 

T/^ngth of caudal podunclc . 


. 9-0 

10-0 

Txn.st lioight of caudal {Miduiiclo 


. 4-:i 

7-2 


Danio (Danio) aequipinnatus (MoCIellaiid) 

1934. Danio (Dinio) ae/fHipinnnfm, Hora Sc Miikmji, Ren. I mi. Mvft., XXXV 1, 
p. 131. 

In oiir recent key to tlio species of the subgeims Danio, D. aequipin- 
iiiifiis was included among a grou]j of species with “ A well-defined 
mark near upper angle of gill-openiiig.” Some of the specimens 
collected by Mr. Sondhi in the Chaiiug (lyi stn^am near Gamiphpo do 
not bear this mark, but the S})ecie8 can be readily recognisetl by the 
c.liiii'act(iristic colouration of the body. 

Otteochiliu sondhii, s]). nov. 

D. 4/12 ; A. 3/5 ; P. 17 ; V. 0 ; C. 19. 

In Osteochilus sondhii both the profiles are considerably arched ; 
till! dorsal profile rises from the tip of the snout to the commencement 
of the dorsal fin with a gradual, but steep, gradient, behind which it slopes 
gradually to the base of the caudal fin. The ventral profile is moiv eveidy 
arclied and in the region of the caudal peduncle is sti'aight and horizontal. 
The body is considerably compressed, though somewhat flat on the 
ventral surface in front of the ventral fins. Tlie head is short, thick and 
broadly pointed ; its length is contained from 4'4 to 4 ’6 times in the total 
length without the caudal. The height of the head at the occiput is con- 
f.ained from 1'2 to 1'3 times and its width from M to 1*7 tiinifs in its 
length. The eye is placed in the upper half of the head and is just visible 
from the ventral surface ; its greater part is situated in the posterior half 
of the head. The diameter of the eye is contaiiieifirom 3*5 to 3*9 times 
ill the length of the head ; from 1*3 to 1*6 times in the length of the snout 
und from 1*4 to 1*8 times in the interorbital width. The nostrils arc 
situated in front of the eyes at a distance of half its diameter. The 
«nout is covered with sharp tubercles which extend backward to the 
front margin of the eyes. The mouth is distinctly inferior, horizontal 
and crescent'sliaped ; it is as wide as the length of the snout and is bor- 
dered by fleshy lips. The anterior lip is slightly fimbriated, but the 
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posterior one is <listinctly papillatwl. Both the jaws are covered with a 
horny substance, that of the posterior jaw forms a sharp edge anteriorly. 



6. 

Text-fio. 2. — OakorMua aondhiu sp. no7. 
u Latorul viuw of tho ty})o-8i)ocimea. 
h. Vontrol .surface* of liua<l and anterior part of l>ody of the type* 
specimen. Nat. fiizo. 


The maxilla (?xtei.uls to just below the anterior margin of the eye. 
The maxillary groove in <li*ep and contains a small maxillary barbel 
which is not visible from outside. There are no rostral barbels. Tlie 
labial groove is broadly interrupted in the middle. The gill-opening 
is nn)stly j(>stricted to the side and extends to the ventral surface only 
for a short- distance. The operculum is provided with a broad membra- 
nous flap. 

The commencement of the dorsal fin is opposite the 12th perforated 
scale and i.s much nearer to the tip of the snout than to the base of the 
caudal ; it is in advaiic«; of the ventrals. The last spine of the dorsal 
fin is as long as the head and considerably longer than the base of the iiii. 
The pectoral fiji is sliorter than the head ; its outer rays are the longest 
and the fin is separated from the ventral by a distance greater than the 
diameter (»f tlie eye. The ventral fin is similar to the pectoral and does 
not exteJid to the aJiul-oi)eniiig. The anal fin, when laid flat, does not 
reach the base of the (juudal. The caudal fin is slightly longer than the 
head and is deeply forked with both the lobes pointed. The upper 
lobe is longer than the lower. 

The depth of the body is contained from 3*4 to 3>7 times in the total 
length without the caudal. The scales are closely set and adhere firmly ; 
there are 39 to 40 perforated scales along the lateral line, seven rows 
above it to the base of the dorsal fin and 5 row's below it to the bas(^ 
of the ventral tin. There are about 22 scales round the caudal peduncle 
and 16 scales in front of the dorsal fin. The least height of the caudal 
peduncle is contained from 1*4 to 1*7 times in its length. 

In preserved specimens the dorsal surface and the sides are grayish 
while the ventral surface is much lighter. Every scale on the sides and 
the dorsal surface is provided with a black mark at its base, thus longi- 
tudinal rows of spots are formed. In the posterior region the entire 
border of each scale is darker, imparting a very characteristic colouration 
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1 0 the species. A dull round spot near the root of the caudal iin is visible 
ill both the specimens, while the smaller specinien is marked with a vertical 
patch of dull colour extending above and below' the lateral line in the 
region of the 5th and 6th perforated scales. There i.s a broad, black 
mark behind the gill-opcuing. The caudid and the dorsal tins are tipped 
witli black. 

Mr. Sondhi noted that the colouration in the living specimens was 
Jjjght yellowish pink, sides pearly with a splash of orange dots. A 
shade of pink in the tail and keel hns.” 

J/ml nanie.~-Pa-sat. 

Locality.- Two specimens of the species weie netted by Mr. Sondhi 
fioDi the Salween Uiver at Takaw in the Kengtung State on the 21st 
January, 1934. 

Tyfes'pecimen.-F. 11600/1, /S'an'cy Indian Mus^ 

mUy Cakuita, 

Renuirks.- Osteochikis sondhii differs from all the seventeen species 
included by Weber and Beaufort in their account of the fishes of the 
Jmlo-Australian Archipelago (Vol. Ill, p. 124, 1910) by the following 
combination of characters - 

(i) There arc 39 to 40 scales along the lateral line ; 7 rows above 

it to the base of the dorsal fin and 5 rows below it to the base 
of the ventral iin. 

(ii) The snout is covered with a large numl)cr of tubercles. 

(iii) There are only two short, maxillary barbels. 

(iv) There are only 1 2 branched rays in the dorsal fin. 

(v) The caudal peduncle is surrounded by 22 scales. 

(vi) Colouration. 

The above charactcjs also separate the new species from the three 
iluririBsc species of Ostcochilas described by Bay in his Wishes of Ifulia 
(pp. 545, 546). 0. chatybeutus from the Irvawaddi and Sakcen Rivers 
possesses 54 scales along the lateral line and 8 row's above it to the base 
of the dorsal fin. The number of bram;hed rays in the dorsal fin is 18, 
and there are four barbels. 0. ntd/ifrom yittoung and Billing posses- 
ses 15-16 branched rays ill the dorsal fin, four barbels and only 34 scales 
along the lateral line.* The systematic position of B. from Pegu 

is somewhat doubtful, luit presuming that Bay hud examined the type- 
specimen before he wrote his description, it is clear that the new species 
agrees with 0. cevhalus in having few'cr rays in the dorsfd fin, 40 scales 
along the lateral line, many pores on the snout and one short pair of ium- 
illary barbels. The two species, however, differ in the mla^ ve position 
of the fins and proinirtions. In 0, ccyhalus the conunences 
niidway between the snout and the base of the caudal , whereas m 
0 . (omKtt the oomincMement of the doieel is cUstinrtly nearer to the tip 
of the snout than to the base of the caudal. In the former The anal 
laid flat reaches the caudal,” while in the latter the two fam ^ sep^M 
by a considerable distance. In 0. cephalas, the eye is 1/5 of length 
of head, 2 diameters from end of snout,” whUc m 0. the eye is 

contained from 3*5 to 3*9 times in the length of the h^d and from 1*3 
to 1-6 times in the length of the snout. Judging from Cuvier and Valen- 
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ciemie’s figure of 0. cephalus (pi. 437), tlie two species appear to be 
abundantly distinct in their general facies. 

The s])ecies of OsteocJdlus recently described, 0. prosemion Fowler > 
from Cheing Mai, Up])er Siam, 0. soliiuryi Nichols and Pope* from 
Hainan andV>. kiilmUiaU Aid * from Borneo, possess 4 barbels and diffei- 
from the new species either in j)roportionH, colouration, number of rays 
in the dorsal iin or in the iiiindicr of scales along tlio lateral line. 

(hleochUus sondhii is the 5th species to be recorded from the Burmi's<.‘ 
waters. Besides the three species mentioned by Day, Mukerji * reeorded 
0. viUatus from the Morgui District, Lower Burma. It seems probable 
that with an extension of our knowledge of the ichthyology of Burma, 
more species of this interesting genus will be discovered. Tiie range 
of the genus does not extend to India proper. 


Measurements in mittinidres. 


Total lenj^ii without oaiulal 

. 106-6 

121-2 

ljungth of caudal 

. . . . damagod 

270 

Depth of body . 

. 290 

36-7 

Ixtngtli of head . 

. . . . 23*8 

26-3 

Height of liead at (Huupnt 

. 18*2 

22-0 

Width of hood . 

. 14*0 

180 

L(uigth of snout . 

. . . . 8-0 

120 

Diameter of oyo . 

. . . . 60 

7-5 

Jntororbital width 

. . . . 8*8 

13*8 

Loiigth of piHstofal 

. 20*5 

24-7 

Ixuigtli of ventral 

. 180 

23*0 

liungcitt ray of dorsal . 

. 23*6 

26-8 

IjCiigtli of anal Hpiri(< . 

. 18-0 

20-0 

Ltmgth of caudal ptulunclu . 

. 10*4 

23-0 

Least height of caudal pcdunelc 

. 12*6 

16-7 

Barbus shaneosis, nov. 


n.-1/8; A. 3/5; 

P.16-lfi;V.8-9; 0.19. 



In Barbus shmmms the dorsal profile rises gradually from the tip of 
the snout to the commencement of the dorsal fin ; in the region of the 
base of the dorsal it falls down abruptly Init beyond the dorsal it slopes 
down gradually to the bas«i o f the (caudal fin. The ventral profile is deeply, 
but evenly, arcbed throughout. The Inxly is greatly compressed and 
the back between the dorsal iin and the head is ridge-like. The head 
is short and almost pointed at the tip ; its length is contained 
from 4*2 to 4*6 times in the total length without the caudal. The height 
of the head at the occiput is contained from M to 1*3 times and the 
width from 1*6 to 1*8 times in its length. The eyes are moderately 


* Fowler, Proe. Acad. Nut. Sci. Philadelphia, LXXXVI, p. IW (1934). 

* Nichols & l*opc, BhU. Amer. Mvs. Nat. HiM., UV, p. 348 (1927). 

* Ahl, SHvin^r. Geaell. Nal. Frmnde Berlin, p. 33 (1934). 

* Makerji, Bee. Ind. iivs., XXXIV, p. 286 (1932). 
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and lattsral in position : tlieir diameter is containcil from 3 to 3'5 
times in the length of the head, from I to M times in the l»*ngth of the 
snout and from 1*2 to 1-3 times in the interorhital wi«ltli. The interor- 
hital space is broatl and almost Ibl.. The snout is smooth. Tlic mouth 
is <lee[dy arclied and the maxillary hone just exteiuls to below the juitcrior 
Ismlcr of the eye. The upper jaw projects in front of the low«‘r so that 
tin; mouth is subinferior in positimi. Then* are four barbels ; the maxil- 
lary barbels are as long as the diamett;r of the eye while the roatrals 
are somewhat shortt^r. 



I’kxT'KIO. 3. — Ijitcral view of the tyiNsspccimon of Barbus shnnjsnaiSf ep. nov. X 


The depth of the body is oojitained from 3 to 3*3 times in the length 
without tlie caudal. The height of the <$audal peduncle is contained from 
I -5 to 1*0 times in its length. The scales are thin and adhere to the body 
firmly ; there are 36 to 38 perforated scales along the lateral line and 
6 or (IJ series between it an»l the commencement of the dorsal fin. There 
jire 3 or 3| series of scahis between the lateral lin(‘, and the base of the 
ventral Hii. The number of predorsal scales varies from 13 to 16 and 
there are about 16 scales round the cautlal peduncle. The scales on the 
ventral surface are somewhat smaller. 

The commcncemeut of tlio dorsal iiii is (;onsideral)ly nearer to the 
l)ase of the caudal than to the tip of the snout ; it is almost equidistant 
between the middle of the i$yc and the base of the caudal fin. The last 
dorsal spine is strong and denticulated ; the length of its bony portion 
is contained from 1'2 to i* 1 times in the- length of the heath There arc 
16 pairs of teeth along the posterior border of the S 2 )irie, anti, with the 
cxcjeption of the last two, they are gratled. The upper teeth are more 
widely spaced than the lower ones. The longest ray of the dorsal fin is 
considerably shorter tlian the,depth of the body below it. The pectoral 
fin is long, narrow aiitl sickle'.sha£Htd ; it is separated from the ventral 
by a considerable distance. The ventral fin is more extensive than the 
pectoral. The anal opening is situated just in front of the base of the 
anal fin, which is short and does not reach the base of the caudal fin. 
The caudal fin is longer than the head and is deeply bifurcat<;. The 
lobes are sharp anil pointed. 

The colouration of the spirit specimens is silvery gray above and silvery 
below. In the smaller specimen, the edges of the scales along the lateral 
line and of those above it are shot with small black dots which produce 
longitudinal series of black markings. These markings are most promin- 
ent along the lateral lino. The distal half of the caudal fin, especially 
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oi the lower lube, uiiU of the oiial iiu is dark. The dorsal liu is tipped willj 
black. The distal half of the ventral lin is also grayish. The snout 
behind the tip, is marked with a black patch. 

Type-specimm.-^Y. 11626/1, Zooloyical Survey of Indian Indian Mvs- 
eumj Calcutta. 

LocaUty.—Lmksawk Canal at Lawksaw'k, 8. iShau States, Burma. 

Iteniarh.—As a result of recent researches on the ichthyology of Yun- 
nan * and Upper Burma * a number of interesting species of the genus 
Barbus with 4 barbeis and strong, serrated dorsal spine have brtn dis- 
covered. Unfortunately some of these have not been figured and tln;ii 
descriptions also are inadequate. 

Barbus shantrim^ differs from all the species hitherto described 
by the following combination of characters : — 

(i) Length of head 4 •2-4*6 times in length without caudal. 

(if) Kye 3-3*6 times in length of head and almost equal to lengtii 
of snout. 

(iff) Interorbital width 2‘4-2*6 times in length of head. 

(iv) 36-38 perforated scales along lateral line ; 6 or 6^ above it to 

base of dorsal and 3 or 3^ below' it to base of ventral. 

(v) 15-16 predorsal scales. 

{vi) Commencement of dorsal considerably nearer base of ($audid 
than tip of snout. 

(vii) 8trong dorsal spine witli coarse and widely spaced teeth. 

Judged by these characters, the new species comes very close to 
Barbus yreyarii Koimaii. A\ e have examined a co-type of the latter 
species almost as long as the type of B. shuvtusis^ and irom the general 
facies the two species appear to be quite distinct. Morphologically the 
differences lie in the size of the head and the eyes. In B. gregoni the 
length of the head is contained 3^-4 times in the length and the 
diameter of the eye 3i-4{ in the length of the head. Of the species 
known from the Southern bhan States and the adjacent pails of Upper 
Biiima, B. cuksn Boiileiiger is closely allied to B. shamnsis, but differs 
irom it in having the commencement ol the dorsal fin equidistant between 
the tip of the snout, and the base of the caudal fin, 12-13 predorsal scales 
and 29-33 scales along the lateral line. 


’ itmlorEou, ZvdfHjkal htbulU oj the Ivo Hxpatitiotm to Wcakru Yunnan in 1868 
(<?.(l Ji/o, i‘. MS, {1. Ixxix, tg. J, lb78 [iattvg maryarianve) : Kogan, Ann. May. 

JiUl. 0) liJlJ, ].!>. ICO & JSl, itC4 {Ji. ytaUmi and B. ivnnanen&is) : Chaudhuri, 
J,tv. Jtd. lit'#., VJ, {\ ] 6 , IbJJ {Ji. tcyyniit): Koiman, Am. May. Mat. Biiit. (9) XJi 
j). f.i2, lli.S {Ji. yrcyciii). 

* Koulongor, Ann. May. Mat. Uht. ( 6 ) XJI, p. 201, lb03 {JJarlus aatmi and B.achani- 
cut) : Imaiidalo, Juc. Jnd. Mvs., JV, pt iii. fig*. 3 & 4, 191S {Bating tarana cavdmargi- 
natng and B. tchankvg Boult ngerj; ria»had & Mukerji, Bic. Ind. Ifif#., 

[,]>. 1F5-100, pi. i>t, 1910 [B. chuymxu (JI. B.); B. siuelli ; B. thyitlyinaa and B. natava 
co«(/ifKaf 0 iwa/«« Bh th]; Boia & Mukerji, Bu. Ind. Mvg., IIJIXVJ, p. 126, 1934 {B. aarano 
and ils f nbE|i(ies (undinaiyinaive and itutUi) i Mukerji, Jcvtn. httnbay Mat. Biat. Bac., 
XXXVll, pp. 64-68, 11)34 (B. datatna Inttoni, B. chayvnio (11. B.) B. chola (B. B.) and 
smrana cavdimarginattu BlythJ. 
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Measurmetits in millimdra. 


Toial length without caudal ..... 

1010 

128*.'i 

IJopth of body 


3S-3 

l«ngth of head 

22-5 

30-3 

Length of snout 

7-r> 

n-.> 

Diameter of oyc 

7-ri 


Interorbitel width 

9-4 

11-3 

Width of head 

NO 

1 0-7 

fleigbi of iKitid iit occiput 

20-0 

2.3-4 

ix'iigth of iK’Ctoral 

22-3 

27-0 

I.ength of ventral 

20-2 

24-0 

Length of bony portion of dorsal sj)ine . 

18-7 

21-3 

Length of 1st branched r.iy of doisa i 

20-0 

23-.3 

iiongest ray of anal ...... 

ISs"} 

20-2 

Ijcngth of caudal jXMluncle 

19-3 

20-3 

T.a>a8t height of caudal peduncle .... 

120 

1.3-3 

Gorra talweenica* sp. nov. 

D. 3/H ; A. 1/5 ; P. 16 ; V. 8 ; 0. 

19. 



(hvm salwmrira is u sloutisli spwjios in which the dorsal prordf* 
rises abruptly Iroin the tip of the snout to the dorsal fin. The ventral 
]»rofilo is almost horizontal and straight thnnigliout. The })ody is d(‘- 
pressed anteriorly but is nioderately conqncssed in the posterior region. 
The head is flattish and ta|w*rs anteriorly ; its length is (contained 3-9 
times ill the total length without the caudal. Tin? width of the hi‘ad is 
contained 1*3 times and tlie height at oceijmt l-l times in its length. 
The eyes are small and situatwl in the posterior half of the head ; their 
diameter is contained l)-2 times in the length of the heail, 'M times in the 
length of the snout and 2*0 times in the iiiterorbital width. The interor- 
bital spac(} is slightly convex and the eyes, though dor.so-latt‘ral in jiosi- 
tion, are considerably below the dorsal profile of the head. The snout 



Tkit-hg. 4.— Lateral view of tlie tyiie-specimen of Garra salwemea, sp. nov. x 


has a prominent proboscis which is trilobed and free anteriorly ; the 
lateral lobes are small but well defined. The area in front of the proboscis 
and two smaller areas at the sides of it arc covered with 3 to 4 rows ol 
large, spiny tubercles while there are a few^ similar tulj(?rcle8 on all the 
three lobes of the proboscis. The nostrils arc situated at the base of the 
proboscis a n d are separated from each other by a Diemjbranous flap. 
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The I'CKsti’iil barbel is snialh^r thiUi the diameter of the eye while the niaudi- 
biihir barbel is hidden in the labial groove and is hardly visible on the 
suihwu*. The mental ilisk is wcdl developed ; its central, callous portion 
is large and pi(»niineiit. The gill-openings extend to the ventral surface 
for a shoi-t distance and the ilistance between them is slightly greater 
than 2*5 tinu^s the diameter of the eye. 

The <lorsti.l tin commences in advance of the ventral and is distinctly 
iK'arer to the tip of tin' snout than to the base of the caudal ; its last un- 
divided ray is longer than the head hut is shorter than the depth of the 
body. The paired fins are horizontally phnjed and their outer rays are 
provided with adlu'sive pads on the ventral surface ; the pectoral fin is 
slightly shorter tlian the h(!ail and is pointed in the middle. The com- 
mencement of the v(mtral is almost equidistant between the tip of the 
snout and tlie base, of the caudal ; the veiitrals extend beyond the anal 
ojiening and are separated from tlic anal by a distance, equal to the dia- 
meter of the eye. The anal fm, when laid flat, does not reach the base 
of the caudal. The (;aiidal lin is deeply forked ; the lobes arc pointed, 
the lower lobe being somewhat better developed and slightly longer than 
the upper lobe. 



Tkxt-kig. rK—darra satmenica, sp. nov. X 1^. 

a. J)ort>n1 surfaci; of liead and anU^ior part of body. 

b. Ventral surface of head and anterior part of b^y. 


The depth of the body is contained 3*8 times in the total length with- 
out the caudal. The sr,a1es are large and adhere firmly to the surface ; 
there are about 33-31 perforated stailes along the lateral line, SJ rows 
above it to the base of the dorsal, 3 rows below it to the base of the ventral 
fill. There are about 9 predorsal scales and 16 scales round the caudal 
peduncle. The 8(?ales on the ventral surface are re<laGed and those bet- 
ween the bases of the pectoral fins are very small. The scaly appendage 
in the axil of the ventral fin is Avell developed. The length of the caudal 
peduncle is 1*2 times its least height. 
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TliP spcp.ics of Garm possess, mow or less, a similar type of colour 
pjittern, but in this species the ilorsal surface is mu«^h more };iay tluiii 
is usually the case. The dorsal surface of the outer rays of the })aire(l 
lins, especially of the pectorals, is deep black, aiul the lower lobe of the 
ciiudal fin with the exception of a small distal portion and a sjuall jiart 
<il‘ the upper lobe are infuscated with gi‘ay. The branched rays of the 
dorsal fin and the inner rays of the anal fin are also black. The black 
mark, usually present in spetues of Gann, near the upper an^Io of the gill- 
ftpening is absent ; but a series of spot-^ at the base of the dorsal lin ami 
loiigitudiiial streaks of gray colour along the sides of the both', (Nspecially 
in tlie tail region, are present. 

TypP’Sjtecimen.- hMlG02/l, Zooloffical Sanryof lmUa,1ndiau Mm- 
I'lim, Calcutta. 

Locality. -Tho Salween Jiiver at Takaw Kengtung State, Southern 
Shan States, Burma. 

Ijml Name.—Pn-ing. 

Ilenmrhs.—ThQ. above description is based on the. type-specimen, 
hill there is another specimen, 7 1 *7 mm. in total length wit hout the caudal, 
from the type-locality wliich we. also refer to G. salareuica. In the 
voimg example, the proboscis is not well devehipcd and there is just a 
faint iiulication of its three-lol)ed condition. The colouration is similar 
io that of the type-specinum but its proportions are dilTermit. The. 
ileptli of the body is contaiiu‘<l 4*2 times and the lejigth of the head 4*8 
( iines in the total length without the caudal. The whltli of head is con- 
laiiierl M times and the height at occiput h2 times in its huigtli. Th(» 
diameter of the eye is (Contained 1*9 times in the length of the head, 
2*11 times in the length of the .sngut and 2*1 times in the. interorbital 
ilistance. The least height of l4ie caudal ]UMlnnele is contained times 
in its length. Both the pectorals and the la.st undivided ray of the liorsal 
are considerably longer than the head. Tliese flitforenites from the tyj)c- 
sp(*ciiueii are duo, in our opinion, to the immaturity of the si'Cf)nd speed- 
men, other\visc the two are conspccific. 

Relationships, —01 the large number of species of^Vrm known to us 
from India and other neighbouring coimtries, there is no form in wliich 
the proboscis is trilobed in the way described above for G. salwccnica. 
The trilobed condition in G. bic-ornitta Jiao ^ is due to the development 
of two hom-like structures in front of the eyes and above the nostrils. 
The only species in which the structure of the prohosc-is is similar to that 
of G. salwcenica is 0. aralricg Ilora.® Unfortunately the colouration of 
the latter species is not known, but the two forms seem to differ in general 
facies and proportions. In several respects, G. stdweemca approaches 
G, fidiginosa, a species recently described by Fowler® from N. Siam 
(Mctang River, 36 miles north of Chie^ Mai) and 0. schisnaUorhymha 
Nichols and Pope * from Hainan ; hut differs from them in the character 
of the proboscis and proportions. Judging from Fowler’s figure of his 
species, the two forms seem to differ greatly in physiognomy. 


1 Rao, Ann. Mag. Kat. (9) VI. p. .'>7, pi. i (J920). 

* Hora, m. Ind. Mus., XXIT, p. 677. text-fip. 6 (1921). 

* Fowlor, Proc. Acad. Nat. Sci. PhiladfJphia, LXXXVI, p. 139, figs. 108-11 1 (1934). 

* Nichols and Pope, Bull. Amcr. Mm. Nat. Hist., LIV, p. 368, fig. 26 (1927). 
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Attention nniy here he directol to fJarm lamta {aensu lato) recorded l 
one of U8» from N. Burma. In this fonn the proboscis is broad ,.i 
extensive, but not trilolied. The hiteral tuberoular areas were mistnt 
for the lateral lobes of the pmboscis. The bixly is g«ia% 

and the dorsal profile is only slightly arched. « “'y "ep«'«»e<| 

So far as we are aw^, 0 salwe^im is the first species of the genus 
to be described from tlu! Salween Ifiver system. ® 


Mmsamttmls in millimelres. 


Toltil lonjrth excludiinr caudal 
of lirnly . 
of hoad . 

Width of head . 

Height of head at occiput 
Diaituder of o^vo . 
raciiijlth of snout . 

Interorhital width 
lafingth of pofdoral 
Length of ventral 
]iOng(»t ray of doisal . 

1songu.st ray of anal 
I.iength of caudal {icduiiclu 
liOast luMulit of caudal pmhiocle 


71*7 

I7-t» 

14-8 

lift 

30 

8-0 

7-3 

Ift-2 

M-0 

]r>.2 

12-7 

12'7 

9*8 


993 

200 

2or, 

19-7 

180 

40 

13-8 

10-7 

24-7 

23-0 

230 

21-.J 

18-1 

lu-fi 


Garra gravalyi (Aiinaiidalc) 


1918. D'imKjiMihm lamta, Annandalu {me Hamilton), liec. Jwl. Mur., XIV, p. 
1019. ^ pj „ 

1921. (hirra (/row/i/i, Hora, /f«c. Ind. Man., XXIf, p. 054. 

Five specimens, ranging in length from 63 mm. to 96 nun. without 
the caudal, were coltoed by the late Dr. N. Annandale in the Inlfi 
ftism ami referral by him to the composite species ff. fomto Ham. 
Buoh. He remarked at the time that one individual from tho He-Ho 
rtrram ‘‘represents a distinct and apparently nndescrilied species.” 
In the Mom^ y^, W^e descrilied this specimen as a newsies 
and remarkeil ; It is distinguished from D. lamta by the different 
shape and the larger siro of its mental disk, by tbe different shape of the 
head, by its larger scales and apparently also by difference in the for- 
of the fin-ra^ - In 1921 one of ns pointed out that the differeuoee 
noted by Annandale could be correlated with difference in tbe 
sexM of the specimens and referred all the specimens from the 
Inl4 Basin to G. (frawhji. In Mr. Sondhi’s collection, there are two larce 
male specimens which wo refer to 0. gmvdyi and give below a table of 
mcasuremente to show differences in proportions from the tynioal 
specunens which are of a much smaller size. Mr. Sondhi obtain^ his 
espies from a Hdy field at Gaunphpo, Lawksawk State (Sonthern 
Sto States), which received its supply of water from a smaU, torrential 
stream Chaung Gyi. * 


• Mulwrji, Jmrn. Bomiag JVrt. BUI. XXXVII, p. 48, toxt-figK, 6 (1834). 
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The males of Gam gravdyi arc oliaracterizcd by tlio possession of 
(bjirbels, by the eyes being situated wholly ill the posterior half of the 
licad, by the presence of an ill-defined probosids without lateral lobes 
and by the fact that the last spine of the dorsal fin is longer than the 
head. The mental disk is of a large size in this species. 


Measurements in milliinetres. 


Total loiigth including caudal 

. 1420 

140-0 

Length of caudal 

. 31-6 

29*0 

tDopth of body .... 

. 2fi>0 

'27*0 

Length of head .... 

• • • 24*0 

24*.5 

Width of head .... 

. . . 17*2 

17*5 

Height of head nt occiput . 

. 18*2 

18*0 

Diameter of eye .... 

* • . 5*2 

0*0 

Length of anout .... 

• • • 12*0 

12*0 

fnterorbital dlHttince . 

. 10*8 

10*2 

Length of pectoral 

. 25*5 

2.5*0 

Length of ventral 

. 24*0 

24*2 

Longest ray of doreal . 

. 25*0 

20*0 

Tiongimt ray of anal 

. 21*0 

20*5 

Length of caudivl j^dunt^lo . 

. 200 

22-5 

Liiist beiglit of caudal pediinclu . 

. 13*5 

14*5 


Barbus puntio (Ham. Bud).) Day 

1870. Barbus {Pmtius) putUio, Day, Proe. Zool. Soe. Lond(m, p. 100. 

1878. Barbus puntio, Day, Fish, I^ia, p. 582, pi. cxiv, fig. 6. 

1)1 Mr. Hondhi’s collection, there is a small specimen, 34 mm. in length 
•'.'cdiidiiig the caudal, which agrees in all essential respects with Day’s 
d(iscrij)tious of Barbus ymUio ; it was obtained from the Nam Mellsai 
stream in the Kengtiiiig 8tate. 



TuT-riG. 6.— Lateral view of the Nam MeHsai speoimen of Barbus puntio ( Ham. Bnoh.) 

Day. X 2i. 

In the example under report, the commencement of tJie dorsal fin is 
almost midway betw^een the tip of the snout and the base of the caudal 
iin. The last dorsal spine is smooth, osseous and entire though weak. 
The caudal fin is bifurcate aiul longer than the head. The length of the 
head is contained 3*5 times and the depth of the body 3*25 times in the 
total length witlmut the caudal. The head is slightly longer than high. 
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The eyes are Jar^e and prominent ; the diameter of the «5ye is contained 
2-5 times in the length of the head, 0-5 times in the length of the snout 
and 0-7r) times in the interorhital widtli. There are about 22 scales along 
th(^ lateral line and 3 rows of scales below it to the.base of the ventral lin. 
The lat(?ral line is prominent o?i the first 9 to 10 scales and then it becomes 
indistinct or is absent. The colour is silvery, darker above and lightej- 
below. There is a distinct black blotch at the base of the caudal ; tlie 
dorsal and the anal lins arc? tipped with black. The body is covered 
A\dth small, black S])()t8 which are packetl raorcj closely along the edg(\s 
of th(? scales. , 

Under the name (Ujprinm puntio, ]Iamilf>on ^ <lescribcd a small s])ecii's 
from the “ ponds and dftclies of the southern parts of Bengal,” ajid a 
refenmee to his ‘ Original Notes ’ shows that the species was ohtjiincd 
hy him at ‘ Liickipiir ’ and Calcutta. Unfortunately it has never l)e<-n 
taken from Bengal since Hamilton’s time, and the original description 
is very meagre and ina(hM|nate. No illustration of the species exists 
in Hajnilton’s published or manuscript drawuigs. In the circumstances 
it is very <lifficnlt to he c<'rtain of the idtudity of Hamilton’s jnmtio 
and the species must l)e regard(?d as a species mpfiremhim. 

Til 1870, Day redescribod Hamilton's jynnHo from 5 specimens ob- 
taineil at “ Sittoung ” in Burma and remarked “ I have retlescribcd tiu' 
species, ils its oxistonce has been doubted, apparently not having been 
taken since Hamilton Buchanan’s time.” Day appears to have been 
influenced by the markings in front of the- caudal fin and large sisalcs 
in associating his Burm(!sc exainjdes with punlio. There is no other 
indieation that tlie two forms are consjx'cific. For this reason we have 
indicated the autliorsinp of tlie sjiecies as givmi above. In Day’s 
flgure of the species, the dorsal profile is shown as greatly arched, but 
this is not so in the specimen before ns. Day's original of the figure 
preserved in the collee-tiou of the Indian Museum, is greatly damaged 
and it is not possible, tliorefore, to eliwidate exai^tly the specific, 
charaiitcrs of his spech's. 

Barbus tcrio is closely allied to Day’s puntio, but the two species dillei 
in certain body proportions, colouration and the extent of the lateral line. 


* liiuililtuii, Fiih. (iawjes, pp. 318, 31U (1822). 
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STUDIES ON INDIAN ITONIDIDAE (CECIDOMYIDAE : 
DIPTERA). 


By M. S. Mani, Entomology Seclion, Zoological Swrvey of Indian Indian 
Museum, Calcutta. 
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Introduction. 

The Itonididae, gall niidges or gall gnats, generally known as the 
Cccidomyidae, arc a very large family of small Nemocerate Diptcra of 
world-wide distribution. They are well-known for the galls or similar 
deformities which they produce on various kinds of plants. The family 
comprises over three thousand spedes, distributed over four hundred 
genera of small, slender, soft-bodied flies, ranging in length from 0*5 mm. 
or even less to 8-0 mm., usually with broad wings and relatively long 
antennae. The tibiae are unarmed apically, the coxae are not produced 
and the wings .usually have but three or four long veins. Except in the 
more generalised forms, ocelli are absent. They arc closely related to the 
family Mycetophilidae, from which they are distinguished by the shorter 
coxae, the absenc^f apical tibial spurs and fewer veins in the wings. 
From the other allm fairies, Culicidae and Ohirononudae, of the Nemo- 
cerate Diptera, they differ in not having aquatic larvae, in the unsealed 
wing veins and in the non-plumoso.male antennae. 

They lay eggs on various kinds of plants and the minute apodous 
larvae hatching from them attacM vegetable tissues resultiiig in the 
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formation of excrescences or galls. The larvae derive both shelter and 
nourishment from the vegetable tissues and except in some genera 
most of them pupate in the gall itself. A considerable number of 
midges, however, do not produce galls on plants and many more live on 
(li‘(!aying vegetable matter. Several species are also known to be 
zoophagous, attackiug other gall midges, mites, scale-insects, plant-lice, 
Fsyllids, etc. 

Several of the gall midges are of great economic importance and 
include both beneficial and injurious species. Some seed-infesting forms 
are materially useful in checking the spread of undesirable or injurious 
plants on cultivated lands ( 127). Asphondylia opunium Felt, for instance, 
has in America completely eradicated a species of Cactus, a serious pest 
of agricultural lands in many parts of the world. Another notorious 
pest of America, the Canada Thistle, has also been eradicated by the 
midge, Dasyneura gibsani Felt. Among the injurious species, the Hessian 
Fly, Phgtopkaga destructor Say, is a very serious p^t. It is stated that 
the estimated loss, due to this fly, in wheat cultivation in New York 
State, was $3,000,(K)() in a single year. Pear midge, clover midge, 
ro.so midge, willow midge, chrysanthemum midge and many others are 
also serious jmsts of numerous cultivated plants ui Europe and America. 
The Paddy silver-shoot gall midge has often caused considerable damage 
in rice plantations in many parts of South India. The dtimage in kitchen 
garden due to the Bitter-gourd vine gall fly, Lasioptcra falcnUi Felt, is 
sometimes very great. Their zoophagous habits, however, make them 
at times a friend of the agriculturist, as they attack and eff(!Ctively check 
(he spread of the injurious aphids, scale-insects, etc., on which they feed. 

Gall midges have been known from very early times. Pliny, Malpigh^ 
an<l Reaumer seem to have been acquainted with them. Linnaeus 
and De Geer described them as Tipt^. Fabricius classed them as 
Chirommus. It was only in 1800, when Meigen (129) published his 
Nouvelk Classijicaf ion des mouckes a deaux aiks (Diptera L.) d’ apres un 
plan tout nouveau, and erected th<j genus Itonida Meig., that their trms 
position was made known. Three years later Meigen (130) published 
<liagnoses of a number of genera already described in 1800 but gave now 
names to abnost all of them. In this work the genus Ceddomyia Meig. 
was erected and the name Cccidomyidae proposed for the family, with 
Tipula pint D. 6 . as the genotype. For years there was disagreement 
as to the exact position of CeAndotngia Meig. and in 1850 Ijoew (120), to 
avoid confusion, proposed the generic name Diplosis li. Loew. In the 
year 1805 Latreille (115) created the genus Lat. In 1818, 

Meigen (131) erected the genus Lasioptera Meig. Rondani (147) divided 
the family into the sub-families Lestremiinae and Cecidomyinac. In 1908, 
Hendel (84) republished the “ Nouvellc Classification ” of Meigen (129) 
and suggested that as the descriptions corresponded more or less closely 
with those in Meigen’s 1803 paper (130), the earlier set of names should 
be given priority over those of 1803 in general use. The decision of the 
International Commission on Zoological Nomenclature also agreeing with 
this view, the name Ceddomyia Meig. was replaced by the earlier Itonida 
Meig. Since then a satisfactory classification has been worked out by 
such well-known specialists as Bubsoamen, Eieffer and Felt. In addition 

b2 



374 


Records of the Indian Maseum. [ Yol. XXXVI, 

to describing numerous new genera and species from Europe, KieUci 
(111) also published in 1913 his well-known monograph of Cecidomyidae 
in the Gemra Insectorum series. The gall midges of America have bcuu 
made known cliiefly through the descriptions of Felt. His studies have 
also enriched our knowledge of the morphology and biology, while his 
Key to Gall midges (76) published in 1925, has placed the taxonomy of this 
group on a sound basis. 

Occasional descriptions of gall midges of India were published from 
time to time in periodicals, several of which are not easily accessible. 
Bnmetti (12) published a list of all Indian gall midges known up to 1920, 
and later Senior-White (167) collected together all references to*the gall 
midges described from this country. The first gall midge to be described 
from India, Lasioptera bryoniae ^liin., was by Schiner (165), while tbe 
well-known silver-shoot gall midge of Paddy was recorded by Wood- 
Mason (187) a few years later under the name Oeddomyia oryza^. KieiTei 
(103) described some Bengal species in 1905, and later a number of midges 
from other parts of India (105). He (109) has also described a few spt^cies 
from Ceylon. Ramachandra Rao made extensive collections of those 
insects and made valuable observ.ations (140) on the food-habits of 
numerous grass-infesting midges. One Indian fossil gall midge, Winneiizia 
bumitica (Cockl.)*, was doscrihed by Cockerell (13) from burmito 
deposits. Ilouard (85) and Van Ijeeuwen (177 and 178) also described 
some midge galls from India. Sundar Raman (168) published a summary 
of the available information on the midge galls described from India. 
Felt’s recent contributions on the Indian species of this family are the 
most important, and in all al)Out one hundred species distributed over 
forty eight genera have so far been recorded from India. The rich flora 
of India, however, supports a much larger number of gall midges. 

I began my studies on this group in 1926 and made extensive collec- 
tions in various parts of India, particularly in South India. A consi- 
derable portion of the material studied was bred from various plant galls, 
though many midges were captured while on flight. Through the 
courtesy of the various authorities concerned, I have been able to examine 
the collections in the Agricultural Research Institute, Coimbatore ajid 
the Central Agricultural College and Research Institute, Pusa. Nu- 
merous miidentificd midges collected at various times by the late Dr. N. 
Annandale, Dr. Staidey Kemp and the other officers of the Zoological 
Survey of India, were also placed at my disposal through the kindness of 
Dr. Baini Prashad, Director, Zoological Survey of India. A number of 
midges were also received from various other sources by presentations 
and exchanges. 

As a result of these studies I have come across several new genera and 
species and the following well-known genera not previously recoded 
from this country : Catocha Hal., Microcerata Felt, CUnophem Kiefl., 
Neohsioptera Felt, Prolasioptera Kicfl., Stefanioh Kicff, Thvrauia Bubs., 
Myricomyia Kiel!., Microdiplosis Tav., Cecidomyidla D. G. and XyMi- 
pbsis Kicff. Two new genera and nineteen new species are described 

> This midge was referred by Felt (72) to the genus Pachydiphns Kieff., but hea 
never, been d[escribod. I have deaoribed it in detail in this paper p. 4^. 

* Originally described as WinnerOfiola 6.»rmAtb9 Cockl. vide itijh y* 384< 
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below. The arrangement of the sub-families, tribes and genera is based 
on the classification proposed by Felt (76). In the matter of iiomen- 
ckture, the decisions of the International Commission have been strictly 
adhered to and Meigen’s earlier name of 1800 is used. N otes on the habits 
and life-history of the midges are also given in a few cases. The galls 
made by the various now species of midges are also described in detail. 
The elaborate keys of Felt to the genera and species, revised wherever 
necessary to include the new forms which arc given in tliis paper, will, 
it is hoped, bo found useful by future worktsrs oji this dilUcult group. 
The types of the new genera and species described here are deposited in 
thii collections of the Zoological Survey of India, Indian Museum, 
Calcutta. 

1 take this opportunity of recording my gi-eat indebtedness to the 
world-authority on this family, Dr. E. P. Felt, State Entomologist, Now 
York, whose works have been indispensiblc throughout my studies. 
My gratefid thanks are due to Dr. Daini Piashad, Director, and to Dr. 
ii('m Singh Pmthi, formerly Assistant Superintendent, Zoological Survey 
of Tnilia, for giving me all facilities for work, for valuable suggestions and 
for constant encouragement lUid help. My sincere thanks are also due 
to Kao Bahadur Y. Ramachandra Rao, Loemst Entomologist, Karachi, 
for guiding me in the early stages of my study. List but not tlie least, 
my thanks arc also due to 1 >t. Ronald Simior-White, Malariologist, 
IJengal Nagpur Railway, Calcutta, for helping me with important 
literature. 


Systeiiatio. 


The family Itonididae is divided into three sub-families, viz., Les- 
tremiinao, Heteropezinae and Itonidiilinae.*- The sub-family Lcstre- 
uuuiae is the most generalised group of this family, being the connecting 
link between the faraihes Itonididae and Mycetophilidae. In its general 
characters and habits, it is not far removed from the Mycetophilidae, 
but it is easily distinguished by the absence of apical tibial spurs and 
by the moderate development of the coxae. The members of this sub- 
family are mostly fiTymll or medium-sized, dark broivn or black midges, 
and are characterised by the metatarsus being longer than the following 
segments, by the presence of the long forked or simple fourth vein and by 
the entire absence of circumfili. M<wt midges belonging to this group 
hrec<l, like the Mycetophilidae, in dead or decaying vegetable matter. 
There are two tribes under this sub-family : Lesireraiinariae and Campy* 
lomyzariae. The tribe Lestremiinariae, comprising eight genera, is 
characterised by a forked fourth vein. The other tribe Campylomyzariae 
is recognised by a simple fourth vein and includes twenty three genera ; 
it is more specialised than the Lestrcniiinariae. 


‘ Some anthon recogniw a fourth sub-family, TonmtoroMtwao. Thw sub-family 
is rather decadent and its exact relation to the other Bub-femiliee u not cl^rly under- 

stood. It indndes the genus Temitowwdu-Silveetrh ^ 

f arly apterous midges, exclusively found as guests in ttie nests of termites, 
family diffen fromdl others in tho very much atrophied wings, two long ^d snm- 
; in the enormously swollen first five abdominal sogmeirts and in 
posterior four abdominal segments. It is apparently confined to the Neotrppioai KSgion 

of South America. 
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The sub-family Heteropeziuae is a conueoting link between the two 
other sub-families, and according to Felt, is one of the oldest and most 
decadent group of midges. In general, it resembles Lestremiinae but is 
readily distinguished by the metatarsus being longer or shorter than the 
following segments, by the wings having not more than three long veins 
and by the absence of a cross-vein connecting the third vein with the 
sub-costa. There are about seventeen genera in this group. Mo form of 
this sub-family has yet been found in India. 

The remaining sub-family Itonididinae is much larger than either of 
the preceding two and includes a great number of midges. The members 
of this sub-family are recognised by the metatarsus being always 
shorter than the following segment and by the presence of circumfili. 
It is divided into six tribes : Porricondylariae, Lasiopterariae, Dasy- 
nourariae, Oligotrophiariae, Asphondylariao and Itonididinariae. 

The tribe Porrujondylariae is related to the tribe Lestremiinariae 
of the sub-family Lestrciiniinae, but is easily recognised by a distinct 
cross-vein connecting the third vein with the sub-costa. It comprises 
thirty genera, of which eight have been found in India. Most of the 
species breed in decaying vegetable matter, although many attack living 
plants and produce galls on them. 

The tribe Ltisiopterariac includes a large number of well-marked 
gall-forming midges, distributed over eighteen genera, three of which 
occur in India. The meuibcjrs of this tribe are recognised by the great 
reduction of the costa and the more or less- close approximation of the 
costa, the sub-costa and the third vein. Those three veins are also 
thickly sealed. The abdomen is ofttm thickly covered with black and 
silvery-white or yellowish scales. The antennae arc short and have 
numerous short, sessile, cylindrical segments. 

The next tribe, Dasyneurariae, comprises ov(jr forty-two genera, 
distributed all over tiie prijicipal continents. Four genera have been 
found in India. The midges of this tribe are separated from all others 
by their denticulate claw^s, by the third vein being well separated from 
the costa and by the antennal segments being produced and often stem- 
med. They breed in wrinkled hjaves, buds, and leaf galls. 

The Oligotrophiariiie arc distinguished from the foregoing tribe by 
their simple claws. They include twenty-eight genera, of which only two 
have been tcund so far in this coimtry. The genera of this tribe were 
originally included by Kieffer and Rubsaamen in the Dasyneurariae but 
Felt has rightly separated them. 

The tribe Asphondylariae is widely distributed and comprises large- 
sized midges, distributed over twent>'-seven genera, three being known 
from India. The midges of this tribe are recognised by the sessile, 
elongate, cylindrical antennal segments, simple claws and the usually 
aciculate ovipositor. They are all gall-forming in habit and mostly 
attack leaves and flowers but sometimes fruits as well. 

The remaining tribe Itonididinariae is the most specialised group and 
is the richest in genera and species. It includes more than half the 
known genera and about one-thiid of the known species. It is sub- 
divided into two sub-tribes: Bifila and Trifila. Thirty-two Indian 
genera fall under this group. The speoies belonging to it are oharaoterised 
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by the greatly produced binodose male antennal segments, and the 
circumfila formed into bow-like loops. The sub-tribe Bilila has the nodes 
of the male antennal segments equal and with only two whorls of cir- 
cuinfila on the enlargements. The sub-tribe Trihla ilillers in having 
the nodes distinctly unequal and with throe whorls of circumfila. 
3Io8t midges included in this tribe arc gall-forming, while many are 
mycophagous or zoophagous. A key to the sub-families and tribes from 
Felt is given below, while for the genera reference may be made to 
Felt ( 76 ). 

Key to sub-families and tribes. 

L Metatarsus longer than the following segment, tarsal 
Bogmonts five; wings with four long veins, cross- 
vein usually present liostremiinao. 

A. Fourth vein forked ..... lA'stremiinariae. 

B. Foiu'th vein simple, nol forked . . . Campylomyzariae. 

n. Metatarsus longer or shorter than the following s(!g* 

ment ; wings with not more than thnse long veins, 
cross-vein absent ; circumfila wanting . . . Hoicroper.inao. 

m. Metatarsus always shorter than the following seg- 
ment; wings witli thruo or four hiig veins; cir- 
oumfiia present Itonididinae. 

A. Wings with a distinct cross-vein connecting third 

vein and suli'(!Osla and usually parallel with 

costa I’orrirondylariae. 

B. Wings without a distinct cross-vein.^ 

1. Oosta thickly scaled, third vein usually very 

<doso to the anterior margin of the wing ; 
antennal segments cylindrical, sessilo and 
not produced Lasioptcrariao. 

2. Costa rarely thickly sealed, third vein well 

separated from costa ; antennal segments 
produced ...... 

( 1 . Flagellate antennal sogmoiits cylindrical, 
never binodoso in the male. 

i. Claws toothed .... Dasynourariae. 

ii. Claws simple. 

A. Flagellate antennal segments 

cylindrical, not greatly elong- 
ated, usually stemmed in the 
male; ovipositor not acicu- 
late Oligotrophiarioo. 

B. Flagellate antennal segments 

cylindrical, elongated, sessile ; 

ovipositor usually acicolato . Asphondylariau, 

6. Flagellate antennal segments of male 
greatly produced, binodoso ; circumfila 
usually formed into bow'-lihe loops . Itonididinariao, 

i. Nodes of the male flagellate anten- 

nal segments equal, circumfila 
two ...... Bifila. 

ii. Nodes of tho male fl^ollate anten- 

nal segments distinctly unequal, 
circumfila three . . . Trifila. 


1 Except in some genera of tho Itonididinariao, the cross-vein is generally absent. 
These genwa are included by Felt (76) both under Porrioondylariao and Itonididinariae, 
in the latter tribe on account of the antennal struotnro. I am, however, inclined to bring 
together under the Porricondylariae all genera with a cross-vein, which I believe is of 
greater phylogenetic importance than the antennal struoture. Felt’s table of ItonidU|i- 
nuine needs revision. 
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Sub-family LESTBEMIINAE. 

Tribe Lestbemiinabiae. 

Genus Catodui Hal. 

1833. Gatoeha, Haliday, EtUomcl. Mag. Lotidont I, p. 166. 

1846. Macroatyla, WinnctrtK, 8UIL Entomd. Zeit., VII, p. 20* 

1846. Fureinerm, Rondani, Nvov. Ann. Sc. Nat. Bohgnaf (2) V, p* 7. 

1862. Caiochat Oston Sacken, Mon, N. A)ner. Dipt.^ I, p. 177. 

1864. Catoeha, Schinor, Fauna Auatriaea, Dipt., II, p. 412. 

1895. Catoeha, KiofFer, BuU. Soe. Enlomol. France, p. 310. 

1900. Furcinerva, Kicffer, Ann. Soe. EnUmd. France, LXIX, pp. 438-440. 

1008. Catoeha, Volt, BuU. N. Y. St. Mwt., No. 124, p. 308. 

1913. Catoeha, Folt. BuU. N. Y. St. Mus., No. 166, pp. 129-131. 

1913. Catoeha, Kieifor, Qen. Ina., im. 152, p. 306. 

1926. Catoeha, Folt, BuU. N. Y. St. Mua., No. 267, p. 136. 

This genus, with about a dozen species mostly from America, has not 
BO far been recorded from India. Some species occur on mosses ; but 
no information is available about their habits and life-history. 

The species of this genus are readily distinguished by the antennae 
having 11-16 segments, with the second segment not greatly enlarged 
and sometimes with several whorls of hairs on the segments. The palpi 
are quadriarticulatc. Costa extends beyond the apex of the wing where 
it is joined by third vein. 

Oeru]itype.—Catocha lalipes Hal. 

Key to species, revised from Felt, 

1. Flagellate antennal eegments uninodose. 

A. Fulvilli mdimcntaiy. 

1. Second, third and fourth palpal Bronte 

snb-oqual . . • • . C. harheri Felt. 

2. Second, third and fourth palpal Bogmente 

unequal C. indiea, sp. nov. 

B. PnlTilli Koll-doveloped C. alouonae Felt. 

n. Flagellate antennal engmonta hinodoBo . . . C. amerieana Felt. 

Catodia indiea, sp. nov. 

This new species appears to be closely allied to the American Catoeha 
barberi Felt, but differs in the distal three palpal segments being of un- 
equal length. 

Fernet,— 3 mm. long. Antennae about one-fourth the length of the 
body, thickly haired, dark brown, segments 16; fla^Uate segments 
uninodose, fifth antennal segment of a length about twice its diameter, 
ninth and tenth segments barrel-shaped, eleventh segment with a stem 
one-fourth the length of the cylindrical basal enlargement, terminal 
segment fusiform, stout, of a length a little over twice its diameter. First 
palpal segment short, stout ; second segment one and a half times 
stouter than the third, the latter a little more than twice its diameter. 
Mesonotum black. I^utellum and post-scutellum black. Abdomen 
dark brown. Basal plate of lamellae of ovipositor sub-quadzate, with 
a length nearly equal to its width ; terminal plate elliptic, a little over 
half the breadth of the basal plate and a little over twice as long as broad. 
Metatarsus nearly as long as all the succeeding segments. 
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Co-i^.—Females on slide Nos. ^ and 

TyperUHxdUy.’-Lutkoh. Valley, Chifcral, N.-W. F. Provinces. Coll. 
Dr. B. N. Chopra, at light. 


Genus Lestremia Mauq. 

1826. Lulrmia, Htfanquart, Bee. Sm, Sc. Ag. TAlle, p. 173. 

1826. Lejttremia, Meigon, Sygt. Bmhr., V, p. 308. 

1840. Mimimiara, Rundani, Mm. In. Ittd. Sc. .Vrif. Milano, (4) IT, p. 287. 

1844. Cecidogona, Horman Loevi-, ShU. Entomol, ZeiL, V, p. 324. 

1846. Mimoackau, Riindani, Nvot\ Ann. Soc. Nat. Bologna, (2) VI, p. 10. 

* 1846. Fvreinerva, Rundani, Nvor. Ann. Soc. Nai. Bologna, (2) VI, p. 360. 

1866, Ypoaatea, Kondani, Dipt. Hal. Prodr., 1, p. 108. 

1860. Molobroea, Rondani, Atti Soc. Sc. Nat. Led. Milano, IT, p. 287. 

1862. Ledrtmia, Oston 8ackcu, Mtm. N. Amer. Dipt., 1, p. 178. 

1864. Deslremia, Scliinor, Fauna Audriaca, Dipt., IT, p. 413. 

1870. Lestremia, Winnertz, Verk, zool-lmt. Oes. If ten., XX, p. 30. 

1897. Lestrmta, Kinffor, Syn. rVcirf. Eump. Alg., p. 62. 

1900. Mitnoaciara, Kieffcr, Ann. Soc.. Entornnl. France, I.XIX, p. 437. 

1900. Cecidogona, Kieiler, Ann. Soc. Entomol. France, J.XJX, p. 443. 

1900. Furcinerra, Kieiler, Ann. Soc. Entumed. i'runce, LX IX, p, 443. 

1908. Lfstremia. Kelt, Journ, N. Y. EvUmol. Soc.., XIX, p, 31. 

1913. Lestremia, Felt, Bull. N. Y. St. Mus., No. 165, p. 133. 

1913. Ledremm, Kioiter, Gen. Ins., fas. 152. p. 307. 

1020. Ledreania, Rriineiti, Bee. Ind. Mus., XVll, p. 17. 

1925. Ledremia, Kelt, Bull. N. Y. Si. Mus., No. 257, p. 130. 

1928. Lestremia, Senior-Wliito, (.at. Ind. Ins., pt. 1.5, p. 10. 

This is the most generalised genus of the family. It has a world-wide 
distribution. About thirty species, most of them from America, have 
been recorded so far. Some European forms have been bred from 
<lcca 3 ning wood, but no information is available regarding the habits and 
life-history of the others. Two Indian species were described by Kiefter. 

This genus is closely related to the genus Cuiocha Hal., but differs 
in the costa not extending beyond the apex of the wing. It is readily 
recognised by the following characters : Palpi quadriarticulate. Anten- 
nal segments 11-16, the second segment not greatly enlarged, third and 
fourth segments not fused, short, sub-cylindrical or sub-conical in tho 
female; the male antennal segments with a distinct stem, the basal 
enlargements with crcnulato whorls and long curved setae. Costa does 
not extend beyond the apex of wing before which it is joined by third 
vein. Fourth vein is forked. 

Gen(dype.--Lestremia dneria Macq. 


Key to species. 

L Terminal plate of lomollao of ovipositor lengthened, 

twice as long as broad ; body yellowish in colour . L. indiea KieiT. 
n. Terminal plate of lamellae of ovipositor short, sub- 

orbicular i body reddish in colour . . . . L. ceylanica KiolT. 


Lestremia indiea Eieff. 

1909. Lestremia indiea, KiefFer, Bee. Ind. Mas., Ill, p. 29, fig. 1. 

1018. Ledremia indiea, Kieffer, Gem. Ins., fan., I52,jp. 808. 

1920. liuiremia indiea, Brunetti, Bee. Ind. Mus., XVU, p. 18. 

1028. Ledrmia indiea, Senior-White, Cat. Ind. Ins., pt. 15, p. 10. 

This spedes was described from midges collected by Dr. Annandale 
inCdbatta. The wing is figured by Kieffer. The type is in the Indian 
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Museum. Gravely observed it at Kurseong, Eastern Himalayas. One 
female was captured at light in Howrah. It appears to breed in decaying 
leaves. The adults avoid strong day light and hide in crevices in the 
bark of shady trees. 

Lestroniaceylaiiica Kieff. 

1912. Ledremia Mylanica, KiefFor, Spot. Zeyl.f VIII, p. 20. 

1920. Ledremia ceylanica, llriinotii, Re^. Ittd. Mns.^ XVII, p. 18. 

1928. Lestremw ceylanica^ 8«nior-White, VaA. Ind. Ins., pt. 16, p. 19. 

This species was described from a female taken at light in Peradeniya, 
Ceylon. The type is lost due to bad preservation. One female was 
collected at light in a railway train at Trichinopoly, South India, which 
I readily identified as this species. Apparently it is distributed through- 
out South India. The species is not recorded by KieSer in Genera 
Insectorum. The midges of this species are smaller than those of L, 
indica Kiefi. and are of reddish colour. 

Genus Naolettremia, nov. 

This new genus is erected for midges bred from the leaf bud galls of 
Boerhaavia spp. It approaches Lestremia Macq. very closely, but is 
chiefly distinguished from it by its triarticulate palpi. 

The following additional characters should prove useful for the 
identification of the genus. Antennae with 16 segments in the female, 
the first two- flagellate segments not fused, second segment not greatly 
enlarged, all segments sub-cylindrical, uniformly covered with short 
setae and with stems never produced. Costa not reaching the apex of 
the wing but nearly disappearing at its union with third vein as in the 
genus Lestremia Macq., which it resembles in all other characters. The 
midges are also relatively larger. 

Genotype.— Ne^lestremia hoerhmvme, sp. nov. 

To indicate the exact relationships of the new genus Neolestremia 
with the allied genera I give below a revised version of Felt’s Key (76), 
to the genera in which the antennae are moderately developed, having 
at least 11-16 segments, and with the second segment not greatly enlarged. 

A. Palpi quadriarticulate. 

1. CoHta extending beyond apex of wing . . Caiocha Hal. 

2. CoRta not reaching apex of wing bat nearly 

disappearing at its union with third vein . Ledremia Macq. 

B. Palpi triarticulate. 

Costa not reaching apex of wing but nearly disappear- 
ing at its union with third vetn .... Nedlesirmia, gen, nov, 

Neolettreiilia boerhMviM^ sp. nov. 

Female,— 3*5 mm. long. Body brownish in colour. Antennae one- 
third the length of body ; segments 16 ; stems of flagellate segments 
p>w longer towards the distal part of antennae, first antennal segment 
irregular, second segment globose, both with len^hs a little greater than 
their diameters, third s^ment with a length over twice its daimeter, 
with a stem roughly one-siirth the length of the enlargement, fifth 
segment with a length about twice its diameter and with a stem one- 
fourteenth the length of enlargement, twelfth segment with a length 
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twice its diameter and with a stem one^xth the length of enlargement, 
terminal segment longer than all the preceding, somewhat reduced 
towards the apex and with a length about four times its basal diameter. 
Palpi first segment sub-globose, stout ; second si^gment roughly obovate- 
elliptic, yrith a length about twice its diameter and a little over four times 
the first segment and somewhat more slender ; third segment more slender 
than the second, sub-cylindrical, basally narrowed somciwhat, with 
a length a little over four times its diameter. Metatarsus of fore-legs as 
long as all the next three other segments, metatarsus of mid-legs longer 
than the next three segments and the metatarsus of hind-legs longer than 
all the other segments and also nearly two-thirds longer than the metatarsi 
of the mid and fore-legs. Claws simple. Pulvilli short but longer than 
half the length of claws in the forc-lcgs and much sliorter than half its 
length in the other legs. Basal segment of lamellae of ovipositor roughly 
quadrilateral; with somewhat rounded sides, and a little longer than twice 
its bre^adth. T(?rminal segimuit as long as the basal segment, linear- 
elliptic and one-third narrower than the basal segment. 

Holdype. — ^Malc, on slide No. 

Type-locality. Madras Medical College Grounds, Madras Presidency, 
South India. Coll. M. S. Maui, U.xi.l929. 

Habitat. -rie.if bud galls of Bosrhaavia spp. (Nyctagenae). 

Life-history. ' -Tlvi eggs are laid on the tender buds and minute, 
colourless, apodous maggots hatch from them on the second day. The 
larvae attack the buds, the further development of which is thus inter- 
fered and instead of normally opening turn into a galP. They feed 
on the viscid juice exuding from the glandular hairs and develop for nine 
days, at the end of which they are 3 mm. long and yellowish in colour. 
They then migrate from the galls and wander on the surface of the plant 
for a time and drop to the soil where they pupate. Pupal period occupies 
four days, at the end of which the adults fly out. There arc several 
generations in one year. They also seem to hibernate in the soil during 
the hot summer months. 


Genus Microcerata Felt. 


1908. Mkrocerata, Felb, SuU. N. Y. St. Mus., No. 124, ^ 309. 
1911. MicrtxseraUt, Felt, Journ. N. Y. Entomot. Soe., XIX, p. 32. 
1913. MierocefaUi, Kioffor, Oen. Ins.. faH. Ifi2, p. .309. 

1925. Microcerata, Felt, Bvtt. N. Y. Si. Mvs., No. 267, p. 156. 


This genus has not been previously recorded from India. It is 
characterised by the great reduction of the antennae, which have only 
8-10 or 11 segments. The species of this genus are believed to breed in 
decaying vegetable matter. 

The genus may be recognised by the following characters : Palpi 
tri- or quadriarticulatc ; second antennal segment sub-globose and 
greatly enlarged ; flagellate segments gradually grow shorter towards 


i I am not quite euro whether this midge really causes gall-formation m this cmo 
as it U apparently the first record of such a habit. It app^ proUblo that wme other 
agenoy, pSadbly another midge, is the true ^I-maker and Neolulrmta fJP* 

aiOTNmybo an inqniline. I record here ^y the life-history, and the exact rWe of the 
nmains to bo determined future obsearrationB. 
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the distal part of the antennae; sub-costa and third vein united as 
though by a very short cross-vein, the fork of the fourth vein even ; 
claws simple or denticulate. 

GenGtype.‘—Microcerata perpksBa Felt. 


Key to species y revised after Fdt,. 


L AntenniU segments 8. 

A. Claws simple M. eockerdii I'elt. 

B. (Maws denticulate. 

1. L'alpi triarticulato M. indiea. sp. nor. 

2. Palpi qnadriarticalate .... Jf. ;oAn«mt Felt, 
fl. Antennal segments 0. 

A. Palpi triarticulato J/. dierviUi Felt. 

B. Palpi quadriarticulatc. 

1. First three palpal segments sub-equal, 

ftiurth segment twice the length of the 

third M. eomi Felt. 

2. First two palpal segments sub-equal, third 

segment one half longer, fourth seg- 
ment twice the length of third . . M. njnnoaa Felt. 

IB, Antennal segments 10. 

A. Pulvilli shorter than claws . . . . Af. ptrplexa Felt. 

Bi Pnlvilli as long as claws M. borealU Felt. 

IV. Antennal segments 11 M. texana Felt. 


Mficrocorata indica, sp. nov. 

(Text-figs. 1 & 2.) 

Male.-- 1 mm. long. Body reddish-brown in colour. Antennal seg* 
ments 8, first two segments reddish-brown, flagellate segments fuscous, 



TazT-no l^Mieroeerata indieih sp. nov. a. antennae of male diowing the segments 
becoming gradually smaller shorter (Highly magnified) ; b. wing showing the 
third vein united with Bub>costa as though by a very short cross-v^. 

second antennal segment with a stem one-sixth the length of the basal 
enlargement, fourth segment with a stem one half the length of the basal 
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cnlaigement, terminal se^ent somewliat stouter than the one immediate- 
ly preceding. Palpi triarticulate, first segment stout and cjcpanded 
apically, second and third segments sub-equal and nearly half the length 
of the first. Mesonotum brownish-black. Wings coloured brown 
towards the apex. Claws tridentate. Empodium one half the length of 
claws. 



Tkxt-fiq 2.— Jlfieroeerata indka, sp. nov. Fifth tarsal segment with denticulate claws 
and empodium. (Highly magnMod.) 

Co-fypes.— Males, partly dissected on two slides. Nos. and 
Paroiypes.— Dry on pins. No. . 

rype-2oco%.— Medlia, Yenna Valley, Sahara District, Bombay Pro- 
aidency, 2000 ft. Coll. F. H. Gravely, 17-23. iv.l912. 


Tribe Campylomyzariae. 

Genus Peromyia KieS. 

1804. Peromyia, Kieffor, BuU. Soc. Entomd. France, p. 63. 

1911. Peromyia, Felt, Joum. N. Y. Entomol. Hoc., XIX, p. 32. 

1912. Peromyia, Felt, BuU. N, Y. St. Mus., No. 166, p. 160. 

1913. Peromyia, Kieffer, (?en. Ine., fas. 162, p. 292. 

1020. Peromyia, Bninetti, Bee. Ivd. Mu$,, XVTT, p. 17. 

1025. Peromyia, Felt, BuU. N. Y. St. Mm., No. 267, p. 137. 

1928. Peromyia, iSonior- White, Cal. Ind. Ine., pt. 16, p. 19. 

This genus appears to bo identical with Neurdyga Bond. It seems 
to be insuffioienGy defined and appears in two places in Felt’s (76) key 
to genera : between Prqjoanissia KieS. and Trichopteromyia Will., and 
again between Telmxyphus Kief!, and Micromyia KieS. Two species, 
including one from India, have been described so far. 

The following diagnosis of Felt will help in the identification of this 
genus : Palpi biartiedate ; antennal segments 13 in female and 14, 
sub-globose and long-stemmed in male ; third vein curves distally and 
joins the margin of Sie wing near the rudiment^ fourth vein ; claws 

basal clasp segmrat stout and truncate ; terminal clasp segment sh^, 
stout, curved apically, greatly swollen and obtusely rounded dietally ; 
ovipositor quadnarticulate. 

Qenotype.--Penmyia leveiUei KieS, 
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Peromyia bengakiint Kieff . 

1005, Peromyia hcngdends, Kioffer, Ann. Soc. Se. BruxdUSt XXIX, p. 158, 
1913. Peromyia bengakniiiji, Kieffor, Oen. In». fas. 152, p. 292. 

1920. Peromyia bengalensutt Brunetti, Kee. 2nd. Mus., XVII, p. 17. 

1928. Peromyia hcnyalcn^vt, Sonior-Wliito, Cat. Irtd. Ins., pt. 15, p. 19. 

This Hpecies was bred along with Daphnephila Hndrae Kie£E. {vide 
infra p. 415) from the galls of the latter, in which it appear: to be an 
inquiline. The t 3 rj)e could not be traced. 

It may be recognised by the following characters : 1*5 mm. long.; 
reddish in colour ; third antennal segment with a length twice its 
diameter; claws simple, twice as long as the empodium. 


Subdamily ITONIDIDINAE. 
Tribe Porricondylariab. 


Genus Winnertzia Rond. 

1834. Creidomyia (partim), Boucho, Natnrgrsch. Jnsehlen., I, p. 27. 

1853. AsynaiAa (partim), WJnnorts:, lAnn. KnUmol, Stett., VJll, p. 305. 

18(>0. Winvrrlzia, Uondani, AUi. Hoe. Ital. He. Nai, Milano, II, p. 287. 

1804. (Hinorhizn, KiolTer, Ann. Hoe, EnUmol, France, LXllI, p. 340. 

1908. Winnertzia, Folt, Bull. 2/. Y. St. Mus., No. 124, pp. 415, 421-422. 

1913. Winnertzia, Kioifor, Oen. Ins., fas. 152, p. 281. 

1913. Winvtrtzifda, Kioiler, Marcellia, 11, p. 23.5. 

1913. Winnertziola, Kiofftir, Oen, Ins,, las. 152, p. 283. 

1916. Winnertziola, Folt, BuU. N. Y. St. Mas., No. 180, p. 130. 

1925. Winnertzia, Felt, BuU. N, Y, St. Mus., No, 257, p. 139. 

This genus, not previously recorded from this country, includes 
about thirty living and a few fossil species. It may be recognised by 
the cross-vein rising from third vein at an obtuse angle and by the horse- 
shoe sliapcd circnmfila on opposite faces of the antennal enlargements. 
Fifth vein of wing is well developed. 

Genotype. — Wifvnertzia lu^ubris Rond. (By original designation.) 


Winnertzia bunnitica (Cockerell). 

1917. Winnertziola burmitica, Cockeroll, Psyche, XXIV, p, 200, figs. 

This fossil species was described by Cockerell from Burmese Amber, 
under the name Winnertziola bunnitica Cockl. Felt (57) considers 
Winnertziola Kiel!, to be identical with Winnertzia Rondl My own 
study of the diagnoses of the two genera has confirmed this view. 

This species w'tis found in clay of Miocene age, but Cockerell believes 
it to be older. The tjT)e location is not cited but it is presumably 
in the British Museum. Palpus, basal part of antenna, wing, part of 
haltere, claw and genitalia of this fossil are figured by Cocketell. 
Fletcher (80) has included this species in his account of Indian fossil 
insects and has reproduced the figures of Cockerell. Senior-White (167) 
has overlooked the genus in his Catalogue of Insects. 
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Gfenus Gilpodia Winn. 

1863. Colpodia, Winnertz, fAm. Evtmnl. SMt., VIII, p. 188. 

1908. Colpodia, Felt, BuU. N. Y. 81 . Mas., No. 124, p. 416. 

1013. Cohodia, Kieffer, Gtn, Im., fas. 162, p. 268. 

1030. Colpodia, Brunetti, Rk. Ind. Mua., XVII, p. 17. 

1925. Colpodia, Felt, BuV. N. Y. 8t. J/mx., No. 267, p. 140. 

1928. Colpodia, Senior-White, Co/. Ind. Im., pt. 16, p. 17. 

This genus comprises about twenty species, mostly American. It is 
remarkable for its rather long wings and is easily recognised by the follow- 
ing characters : antennae with 12-16 segments ; wings long and narrow, 
cross-vein at right angles to costa, fifth vein fork<!d, sixth vein branches 
off from the fifth; claws usually simple ; lamellae of ovipositor oval 
and feebly protractile ; terminal clasp-segment short and swollen. 

C. fietcheri Felt (59) was described from India. It falls between the 
American species C. pmtensis Felt and C. macvlata Felt in Felt’s key (29) 
to species. 

Genotype.--Colpodia angusHpennis Winn. (By original designation). 

Genus Clinophena Kiel!. 

1911. Climphena, Kioffor, TfaM. Linn. Soc. Londoti, (2) Zool., XIV, p. 328. 

1911. Hotanmnut (parlim), Kioffer, Tram. him. Soc. London, (2) Zool., XIV, 
p. 328. 

191,3. Clinophena, Kinller, Cm. Ins., fas. 1.62, p. 268. 

1925. Clinophena, Folt, Bull. X. V. St. livs.. No. 267, p. 140. 

This small genus, with only one species, has not b(!en previously 
recorded from India. It falls between Cdpodia Winn, and Pakocolpodia 
Meun. in Felt’s key (76) to genera. It resembles Colpodia Winn, in all 
characters except in the simple fifth vein not reaching the wing margin. 
It may be recognised by its long and narrow wings, with cross vein at 
right angles to costa and by its simple claws. 

Genotype.- Clinophem makensis Kieff. 

Clinophena indict, sp. nov. 

(Text-fig. .3.) 

This new species is described from a male collccttid in the Eastern 
Himalayas. 



Tm-na 3.— CKnopAena indica, sp. nov. Wing showing tho fifth rein not reaching the 
posterior margin. 

Male,— 1‘5 mm. long. Antennae as long as body, segments U ; 
fint six segments swollen somewhat basally and apicf^y, test of the 
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segments uniformly sub-cylindrioal ; third segment with a stem one half 
the length of basal enlargement, which latter has a length about six 
times its middle diameter ; fifth segment with a stem two-thirds the 
length of the basal enlargement, wliich latter has the apical swelling a 
little stouter than the basal ; eighth and ninth segments sub>equal, with 
stems also sub-eqiud in length to the basal enlargements, which latter 
have lengths a little over one quarter their diameters ; terminal segment 
cylindrical, elongated, with a length about four times its diameter and 
with a constriction near its apex. Palpi first segment with a length twice 
its diameter ; second segment thrice the length of the first and somewhat 
more slender; third segment one-third shorter than the second and 
stouter than all the other segments ; fourth sub-equal to third but some- 
what more slender ; mouth parts somewhat prolonged. Claws simple, 
short, almost bent at right angles. Pulvilli a little over half the length 
of the claws. 

Male, partly dissected on slide. No. 

Type-locality.-~Kuraeoiig, Eastern Himalayas, 4700 ft. to 5000 ft. 
Coll. N. Annandale, 20. vi. 1910. 

Genus Misocosmut Kiefi. 

1912. Ejndms {pftrlm), Kioffer, Upttf. Zeyh, VII, p. 29. 

1913. Miaoemmvfi, KioJfcr, Bull, 8oe. Nal. Iliat, Meiz„ XXVIII, p. 55. 

1913. Miaucoamua, KiolTor, (Hm, Ins,, foti. 152, p. 276. 

1920. Misocomua, Jlriinotti, Bee, Ind, Mua., X\7I, p. 17. 

1925. Mimemmus, Poll, Bull, N, Y. Si. Mua., No. 257, p. 141. 

1928. Misocomus, Senior- Whito, (-fd, Ind. Inu., pi. 15, p. 18. 

This genus may be recognised by the following characters : palpi 
quadriarticiilatc ; anteimal segments 13 ; flagellate segments of male 
elongated and distinctly stemmed, with circumfila not produced into 
long bow-like loops ; flagellate segments of female sessile ; wings with 
three long veins, crussveiu parallel with costa, fifth vein forked ; claws 
simple, very small ; pulvilli rudimentary ; lobes of ovipositor very 
small. 

Genotype, — Misocosmus ceylanicus (Kieff.). 

Misocotmus ceylamcni (Kieff.). 

1912. Epidoaia cfylavicna, KioiTor, Spd. Zeyl., VIII, p. 29. 

1913. Miaoewmus cf.yJanicvs, Kieifor, Oen. lna„ fasi 162, p. 276. 

1920. MMoamina etylanicus, llrunotti. Bee. Jud. Mva., XVIT, p. 17. 

1928. Miaocimtiva eeyhnicns, Senior- Wliito, Cat. hid. Ina., pt. 16, p. 18. 

This species was originally referred to the genus Epidosis H. Loew 
aud was described from midges collected at Peradeiiiya, Ceylon. It was 
later made the genotype of Misocosmus Kieif. Brunetti records that 
the type is in the Indian Museum, but only the labels are left and the 
insects are no longer available. 

Genus Dicroneiiruf Kieff. 

1894. EpidoMa {partim), Kiefler, Ann. See. Entomd. France, LXIV, p. 320, 

1895. Dkroneuma, Kieffer, EtUomol. Nachr. Berlin, XXI, p. 122. 

1913. Dieroneurva, Kieffer, Gen. /n*., fas. 162, p. 270. 

1920. Dteroneurua, Brunetti. Bee. Ind, Mua., xVlI, p. 16. 

1926. IHcroneunu, Felt, Bull. N. Y. «. Jfw., No. 267, p. 141, 

1928. Jheroneurua, Senior- White, Cat, Ind, Ins,, pt. 16, p. 18, 
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This genus is related to the preceding from which it may be dis- 
tinguished by its denticulate claws. It may be recognised fuither by 
the capitate terminal clasp segment being os long as the l)asal (^lasp 
segment. The pulvilli are as long as the claws. 

Gm(f^pe.—Epidon8 lineatus (Kiel!.) (KiefE.). 

Dicroneunit indicus Kiel!. 

1913. Epidosia inditua^ Kieffor, Rk. lud. IX, p. 200. 

1913. Dicroneurus indicua, KioHor, (Jm. I»a., fas. 152, p. 270. 

1920. Dicroneurue indkua, Brunetti, Rfc. Ind. Mua., XVIT, p. 16. 

,102.5. Dicrmmrus indieua, Sonior-Whit^*, Cat. Iwl. I tin., pt, 15, p. IS. 

This species was first described under the genus Epuhsis It. Loow 
from males taken at Kalighat. It was transferred to Dicronevrus in tlie 
Genera Insectorum. The type is not in the Indian Museum. 

Genus Camptomyia KieH. 

1S04. Oamptomyia, Kioffor, Ann. Soe. Kntomol. Franrc, LXI11, p. 32.3. 

1013. Oamptomyia, Kiofler, Oen. Ina., fas. 152, p. 277. 

1015. Ca7nptomyia, F«lt. RuU. JN. Y. St. Mm., ISO, p. 179. 

1025. Cnmptomyia, Kelt, BvU. N. 7. St. Mm., Xo. 257, p. 142. 

1028. Camptomyia, Sonior- White, (M. Ind. Im., pt. 15, p. 18. 

This genus comprises about twenty species, mostly from Europe* 
Tlic midges of this genus breed in decaying vegetable matter. .No 
genotype appears to have been designated. . 

This genus falls between Tetradiplosis KiefE. & Jorg. and Dirhiza 

H. Loew in Felt’s key (76) to genera. It is separated from either 
liy its doraally recurved abdomen, ft may he recognised hy the following 
julditional characters : Palpi quadriarticulate ; antemial segments 
16-32; third and fourth segments fused; circumfila in mah? jjeculiar, 
one-looped and sinuous ; stems of male aiiteimal segments long hut not 
11 .S long as the segments ; stems in female not longer than one half the 
length of the sub-cylindrical basal enlargement. Wings with three lung 
veins, cross-vein parallel with costa, third vein forming an arch mul 
joining costa at the apex of wing, fifth vein forked. Terminal clasj) 
S(‘ginent fairly long, sometimes slender or somewhat swollen. Dorsal 
filate bilobed. Ovipositor basal lamellae biartioultc, terminal lamellae 
simple. 

Key to species. 

I. Antonnal geigmenta of female 21 . ... C. rkini Fdt. 

n. Aiitomial aegmenta of female 24, 

A. Fifth antennal aogment with a length two and 

half timea its diameter, third pwpal segment . . i, 

with a length five timeu ita diameter . C. monnaae rail. 

B* Fifth antennal segment with a length one-fourth 
ita dimeter, third palpal segment with a 

length about five timea its diameter . c. amact XBit. 

Camptomyia ridai Felt. 

1921. Camptomyia ricini. Felt, M&n. Dept. Atjric. Jnd., Eniomol. Sn., VIT, 

1028. Ctmpiomyia ricini, t?enior- White, Cat. Ind. Jna., pt. 15, p. 18. 

This species was deecribed from midges bred from dried shoots of 
aimus ammunu Lim. at Coimbatore, South India. Aceonimg to Jelt 

c 
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this species is tvfjical of the genus. The type is in the New York 
State Museum. 

I refer to tiiis species a number of midges l)red from dry, deciaying 
fruit capsules of Ridmis communis Linn, at Tanjoro, Soutfi India. Male 
1 min. long. Anteimae one half longer than body and sparsely haired. 
Mesonotuin reddish-brown. Scutellum and post-seutellum pale yellow. 
Abdomen yellow. Female about 2 mm. long. Anteimae sparsely 
haired. Mesonotuin brownish. Scutellum and i»08t-scutellum yellow. 
Abdomen paler. 


. Camptomyia morindae Felt. 

1926. (-aiujitoniifia mnrivdne, Polt, Mm. Dept. Ayrie. Jnd., KvlmnA. Krr., TX, 
p. 241. 

1028. Camptfmyia morivdnA.^ Ronior-Whito, Cat. Ind. Init., pt. 15, p. IK. 

This species was described from midges bred from larvae fouiul 
attacking tlie trunk of Morinda tindoria Roxb. at Coimbatore. South 
India. The type is in the New York State Museum. This species is 
represented in Ramachandra Rao collection at Coimbatore. 

1 refer to this species a .scries of midges taken on leaves of Morinda 
tinctoria Roxb. at Tanjore. South India. The midges have been observed 
flying at dusk. Male 1'75 mm. long. Antennae longer than body and 
thickly haired. Mesonotuin dark brown. Scutellum yellow. Abdomen 
dark yellowish-lirowm and thickly haired. Female a little shorter than 
male. Antennae threc-foiu*th the length of body and thickly haired. 
Mcsonotiim reddish-brown. Scutellum and poHt-scutellum dirty yellow- 
ish. Abdomen yellowish. 

Camptomyia hibiid Felt. 

1926. Camptomyia hibied, Kelt, Mem. Dept. Ayric. Jttd., Evtmwl. AVr., TX, 
p. 241. 

1928. Camptomyia hibisci, Seuior-Wlute, Cat. Jnd. Ins., pt. 15, p. 18. 

This species was described from midges bred from rotting stems of 
Hibiscus sp. at Coimbatore, South India. The type is in the New York 
State Museum. I have not come across this species. * 

Genus Lopetiella Tav. 

1908, Jjope/tiella, Tavares, Droteria, VII, p. 145, 

1913. J^opesidh, KiefTor, Om. Ino., fas. 152, p. 252. 

1925. fjOpeMella, Kelt, BviL j\. Y. St. Mvo., No. 257, p. 142. 

1928. J^opeakUa, Ronior-Wliite, Cat. Jnd. Jnd., pt. 1.5, p, 16. 

This small genus, with only two species, is remarkable for having the 
antennae resembling those of the genus Asphondyliu H. Loew, esptcially 
in the tortuous circumfili. Kieffer (111) is of the opinion that this genus 
should be included in the tribe A.sphondylariae. Its characters, however, 
are quite distinctly marked and I am inclined to agree with Felt and 
retain it in the Porricondylariae. 

The species of this genus may be recognised by the following 
characters : Palpi inarticulate ; antennal segments 14, se^ssile in both 
sexes, second segment flattend, third segment with a length about four 
times its diameter and not fused with fourth, terminal segment with a 
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prolongation, ciiciimfila tortuous as in Jlsphondylia II. Loew; wings 
with three long veins, filth vein forked ; claws long, not strongly curved, 
simple; pulvilli rudimentary. 

Gmotype, — Lopeaidla combrdi Tav. 

Lopesiella pollimae Felt. 

1927. LopeMIa poUinine, Felt, Mm, iJi’pt. Aijric. lnd„ KHUmnh NVr., X, 

pp. 2-3. 

1928. LoperitUa poUiniae., Settlor-White, (J<U. Ind. Itia.^ pt. 15, p. 10. 

Midges bred by Ilamachandra Ilao from galls of PoUinia arymU’Ji at 

Thalijfaramba, Malabar, South India, were provisionally referred to this 
genus by Felt. Males of this species have not bi-cii noteil so far. It is 
represented in Kamachandra Eao collection at Coimbatore. 


Genus Pxiithidiplosu, nov. 


This new genus, named after Dr. Hem Singh Pruthi, is erected for a 
ratlier unique midge, which givas rise to corticose galls on flowers of 
Mmnsaps hexandra Roxb. Its character aw! very striking and do not 
admit of its being referred to any known genus. At first sight this genus 
may bo taken for one of the ItonididinaTiae but tbc ]>^^^8enee of the distinct 
cross-vein (dearly indhiates that it should be nsh^rred to i-his tribe. 

It falls betw(;en AllodrplosiK ICiell. and Jorg. and Ihhmurm Kieff. 
ill Felt’s k(^y (7G) to genera. It ivscmblvs tbc former in its long-looped 
circumfila and forked fifth vein, but differs in its biartioulate palpi and 
.simple claws. It resembles Ilolonmrm Kieff. in its obsolete sixth 
vein but differs in its forked fifth vein and simple (daws. From the 
for(*going genus Lopendh Tav. it may be distinguished by the biarti- 
fiiilate palpi, and long bow-loop circumfila. 

The following are its diagnostic character.s : Palpi biarticulato ; an- 
tennal segments 14 ; flagellate segmemts of female cylindrical and 
mod(?rately stemimd ; flagellate s(!gjneiits of male binodosc and long- 
stemmed ; circumfila of male formed into moderately long, bow-like 
loops as in the tribe Itonididinariae and in two even whorls as in the 
genus Contariniii Rond. Wings with three long veins ; third vein with 
a distinct cross-vein n(‘.arly parallel with costa and apparently a conti- 
nuation of third vein ; fifth vein fork(d, distally with the brunches very 
faint ; sixth vein obsolete. Terminal clasp segment moderately long. 
Ovipositor short and bilohed. 

Genotype . — Pruthidiplosis mimuso'psicola, sp. nov. 

To indicate the position of Pruthidiplosis in the series of genera vdth 
the cross-vein parallel or nearly so to the costa I give below a key 
revised from Felt (76). 


L WingB with three long veinB, fifth vein forked, sixth a 
branoh of fifth or wanting. 

A- Circumfila not formed into long loops. 

B. Circumfila formed into long loops. 

1. Claws denticulate. 

a. Palpi quadriarliculate . 

b. Palpi uniarticulale 

2. Claws simple. 

Palpi biarticulato .... 


Lnpeain Riilis. 

AUodiploaia Kioff. k Jorg. 

Pruthidiploaia, gen. nov. 

02 
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n. Wings with throe long veins, fifth vein simple, sixth 
vein obsolete. 

A Claws denticulate. 

] . Claws as long or twice as long as pnlvilli . BoXoneunu Kieff. 

2. Claws more than twice the length of 

pulvilli CoceopBu Heij. 

Pruthidiplotit mimuiopneola, sp. nov. 

(Text-figs. 4, 6 & 6.) 

This midge attacks the fiower buds of Mimasops hexandra Boxb., 
thus preventing tlic formation- of normal fruits but producing fnift-like 
eorticose galls, i.e., galls with a spongy inner substance and a hard shell- 
like outer rind. 



TsxivnG. i^-^Prvthidiploau tnimMaopekohr ep. nov. a. wing; antennal iGgineatB 
of male ; e. palpns. 


Male — 3 mm. long. Body dirty-brown in colour. Antennae two- 
thirds the length of body; segments 14 1 third segment with ovoid 
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enlargements ; fifth segment with stems about one-sixth and one-third 
the diameter of the b^l and apical sub-globoso enlargements respec- 
tively, oiroumfila loops of this segment as long as the stem on the basal 
enlargement and half the length of stem on the apical enlargement ; 
sixth segment with stems one-third and one-half the diameters of the 
basal and apical sub-globose enlargements respectively ; terminal sttg- 
inent with a stem one-sixth the length of segment and a little less than 
half the diameter of the enlargement, the obpyriform apical enlargement 
with a linear pyriform prolongation nearly equal to the diameter of the 
cnlai^ment ; circumfila on all segments in two even whorls similar to 
those of the genus Contarinia Rond, but with the loops somewhat shorter. 
Palpi biarticulate ; first segment with a length one-fourth greater than its 
diameter ; second segment more slender, about twice the length of first 
and somewhat reduced towards its apex. Mesonotum brownish-black. 
Claws simple on all legs. Empodiiim a little longer than claws. Basal 
clasp segment of genitalia with numerous dark, stout, strongly chitinised, 
somewhat curved setae on both inner and out(ir surfacjos. Terminal 
clasp segment with a length about five times its width, with the tip 
strongly chitinised and bluntly pointed. 



Text-ho. 5,-‘Pruihidiplosi8 mmusopaw^, ap. nov. Male genitalia ; d^». pi. tloraal 
plate ; vent. fi. ventral plate ; ter. egmt. terminal clasp eogmnti baa. agnU. basal 
clasp segment. 

Femk.— 4 mm- long. Body bright reddish in colour. Antennae 
half lie length of body ; segments 14, cylindrical ; third and fourth 
segments united, sub-equal, constricted in the middle, with stems roughly 
one-sixth the length of the enlargements ; fifth segment with a stem 
one-third the length of enlargement which latter has a length a little 
over twice its diameter ; sixth segment with a length one-fourth the 
length of the enlargement, which latter has a length twice its diameter ; 
twelfth segment with a stem a little less than one-fourth the length of 
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enlargement, which latter has a length less than twice its diameter* 
terminal segment one half longer than the one immediately preceding, 
with a constriction at its apical third ; all segments with a thick basal 
whorl of setae as long us the enlargements and an apical whorl of setae 
a little shorter than the enlargements. First palpal segment with a 
length a little over twice its diameter and thickly setose ; second segment 
a little over one half longer than the first, thickly setose and reduced 
towards the somewhat chitinised tip. Mesonotum dork brown. Scutol* 
lum black. Claws siinxde on all legs and a little longer than empodium. 
Ovipositor with the terminal lamellae rounded. 

Pupae. — 4*5 mm. long, stout, cylindrical and dark reddish in colour. 
Antennal horns (cephalic horns) serrated on the anterior side. The |:wo 
small thoracic horns pointed backwards. Anal horns closely adpressed. 
Spiracles of third abdominal segment oval, somtwhat larger than those of 
the others, whicli are cii'cular. Pupation in galls. 

lIolo~iXhti/pcs.~ Male, on slide. No. and in spirit No. 

AUoiype. — ^Female, in spirit. No. . 

Para-co-types.- Two males on slide. No. 

Paratypes . — Jhilcs and females in spirit. No. 

Type-locality. -A scrub- jungle near Tanjorci, liladras Presidency, 
South India, Coll. M. S. Mani, lS.xii.l932. 

(ialfe.- These galls look very much fruits and as such indeed they 
liave found their way to many herbaria. Their true nature cannot be 
detected except on minute examination. 



TsxT'iria. 6 . — rrulhidiplosh mtnm^opskoht, sp. iiov. Galls on flott’cn of JlimuMpa 
hemndra Uoxb. u, a twig with galla ; b. a niatiiro gnll about to dcliuco, ehowing 
cracks in the si-lcrodorm ; c. oUl gall showing the exuvia of tho midges projeoting 
from tho spongy sulistnnce ; d. gall cut into two to show the larval cavities. 

10-15 mm. in diameter. Regular, globose, rarely barrel-shaped or 
obpyriforjoi ; dark green and glabrous ; dehiscent, aoystiferous, with a 
solid, white, spongy inner substance and a hard outer rind— the sclero- 
derm. They arc borne on curved pedicels and are crowded towards the 
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tip of the stout, cylindrical twigs. Ovoid larval olwiuibers are found in 
the spongy substance just below the scleroderm. 

Really these galls are the flowers, with all the floral euvolopcs 
involved. The calyx is often persistent, accrescent and (jupiform at the 
biise of the gall ; orduiarily the sepals, petals, stamens and style are 
found as minute, spine-like vestiges on the surface of the galls. Whgi 
the galls mature, the s<}lerodcrm dehisces, exposing the pupae sticking 
(,ut from the inner substance and thus facilitating easy escape later on 
of the adult midges. 

Tribe Lasioftisraiuae. 

Genus Latioptera Meig. 

ISIS. Uuthplem, Moigcxi, Synl. Beschr. Kutuf. Zweifi. ItiKckt,, I, p. S8. 

1818. Vumyza, Moigoji, Synt. Be^chr. Bvtoji. Ziccifl. Jnaekt., J, p. 89. 

18M. Lfuiophnit Wiuiiortz, Beiir. eincr Mm. Galhmch, p. 19 J. 

1802. Luaimlnra, Oulfui Saokon, Mori. H. Amcr. L'ceid., p. 175. 

lilOS. hmoptrm, Voli , Bull. iV. 1'. Si. Mm., No. 124, pp. .S23-327. 

1913. Lmioulv.ro, Kiollor, (}m. lus,, Iuh. Iii2, p. 3(K 

1918. JAmioptim, Full, BuU. N. Y. St. Mm., iio. 198, p. 1U7. 

1920. Lasiuptern, Hrunetti, Jtec. luA. Mm., W 11, p. 8. 

1925. Lanopivra, Tell, Bull. A'. F. Si. Jlf««., No. 257, p. 142. 

1928. LaifiopU ra, Senior- White, Oat. Ind. Iuh., t)t.. 15, p. 1. 

The gi-nus Lmopkra Meig. comprises over omi hundred aiul (ifiy 
specicH distributed all over the whole world. They arc gall-making 
in tlieir habits and attack both herbaceous and woody plants, among 
which grasses are often prominent. They generally produce galls on 
shoots, though sometimes galls are also produced on leaves. They have 
mostly been iound in liulia on members of the natural order (hicurbi- 
taceae. Some species may prove to bo of economic importance m India. 

The membei'S of this genus are charocterised by the piv.sence of ihijjkly 
scaled and closely approximated costa, sub-costa and third vein. They 
are chai'actovistically coloured and the dorsum ol their abdomen is oltim 
conspicuously oruameuted by yeJIowLsh-white or silveiy-wbite spots 
or markings. The ovipositor ol some species has a number ol stout, 
recurved cbitinoiis hook'*. They may be easily recognised by the lollow- 
ing additional cbai’actcis ; Palpi quadriaiticulate ; antennal segments 
lG-33 in femahj and 10-22 in male, ^ome sp('eie.s having equal number 
of segments in both .sexes; third and fourth antennal segments iiised 
or nearly so; wings with three long veins, third vein very near cosia 
and uniting therewith at or before the bapi half, very rarely beyond the 
basal third, fifth vein forked at some distance from its base ; piilvilli 
well developed ; ventral plate bilobed. 

Genotypp.—Lasioptera albipennis Meig. 


Key to species. 

I Abdomen dark brown or black. 

A. Abdominal aegments narrowly marginod poate. 

riorly with yellowiah-whito 

B. Abtlomon doraally with aUvoy-white anb-mediaa 

spot** „ . , I 

1. An(i«nnal aogmonta 18 m iomole • • 

2. Antennal aogmonta 20 (2-I-18) • • 

3. Antennal sogmenta 24 in female 

0. Abdomen yellowiah* brown • • * 


L, erioehka Felt. 


Fdt. 

£. bryoMM SchinBr. 
£./a2cafo Felt. 
L.jNMteult Felt. 
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Lasioptara eriocUoa Felt. 

1920. Laaioptera eriochloa. Felt, Mem. Dept. A(frie. Ind.^ ErUomel. 8er., IX, 
p. 244. 

1928. Laaivj^ra erioekha, Senior-White, Cat. Jnd. Ina.t pt. 16, p. 1. 

Felt erected this species for midges bred by Ballard from ear-heads oi 
Eriochloa polystachya at Coimbatore, South India. The t 3 rpc is in the 
New York State Museum. This species is represented in l^machandra 
Jiao collection by one female, 1*2 mm. long. Mesonotum dark reddish- 
brovra, abdomen dark brown, segments narrowly margined posteriorly 
with yellowish-white. 


Lasioptera flnitan Felt. 

1917. laaioplera Jluitans, Felt, fJnioniol. Nem, XX VIII, p. 73. 

1920. LaaUipUva fiuUana, Brunotti, See. Ind, ilftM., XVII, p. 9. 

1928. Laaioptera Jluitana, Senior-Wliito, Cat. Ind. Ina.^ pt. 16, p. 2. 

This species was described from midges bred by Kamachandra Roo 
from galls of Panicum jiuiians at Coimbatore. The type is in the New 
York State Museum. This species may be recognised by the following 
characters : Female 1-5 mm. long ; antennal segments 18 ; mesonotum 
dark blown ; scutcllum dark reddish-brown ; abdomen black, with 
i unate sub-median, silvery- white spots on segments 1-5. 

Lasioptera liryoniae Schiner. 

18H8. LaaiopUtra bryoniae, Suhiner, Novara Setae Dipt., p. 6, pi. i, fig. 2, 3. 

1913. Laaioplnra bryonim, Kioffer, Om. Ina., fas. 162, jp. 31. 

1920. Laaioptera Itryoniae, Brunotti, Sec. Ind. Mua., XVII, p. 9. 

1928. Laaioptera bryoniae, Sunior-VVhito, Cat. Ind. Ina,, pt. 16, p. 1. 

This hpocies was bred out of shoot galls of Bryonia sp. from Vellore in 
Madras Presidency. The description of the species is unfortunately 
faulty and 1 have not seen any specimens. 

Lasioptera falcata Felt. 

1919. Laaioptera falcata, Folt, Philipp. Joum. 8c., XIV, p. 288. 

1019. Laaioptera falcata, liamakmhna, Sep, Proc. Third Kntomol. Meet., Paaa, 
I, p. 324, ])1. xvUi, fig. a kb. 

Tliis species was described from a single female bred from stem galls 
of an unnamed Cucurbit from the Philippines. Midges bred from the 
well-known vine galls of Bitter gourd, Momordica charafUia Linn., we 
also referred by Felt to this species. It is remarkable that this species 
occurs in such widely separated areas. It is reported to be very 
common pt Coimbatore. The adult midge and its galls are fi^ired by 
Ramakrishna Ayyar. I have collected it in various localities in South 
India. 


* Larioptora paaiciiU Felt. 

1920. Laaioptera paniculi. Felt, Philipp. Joum. 8e., XVII, p. 232. 

This species was described from the Philippines from midges bred 
from panicles of Panicum carinatum Presl. It is found in Bamachaudra 
Rao’a collection at Coimbatore with the label : Bred from ear-heads of 
Panicum prostratum Lamk., Y. B. Bao, Coimbatore. These midges were 
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uvidently identified by Felt and there seems to be no doubt as to the 
occurrence of this species in South India. Senior-White does not men- 
tion this species in his catalogue. 


Lanoptera taitor Kieil. 

1005. Lanoptera textor, Kioffor, ^I'nn. Sf». Se. Bruxelles, XXIX, p. 165. 

1920. Laaioptera texlor, Brunotti, Rec. Ind. Mus., XVJI, p. 0. 

1928. LaawpUra textor, Senior- White, Cat. Ind. Ins., pt. 15, p. 2. 

Kiefier erected this .species for a midge bred from galls of Polygonum 
mUe? The sex of the midge described and the type-location are not 
stated. The fact that the mouth parts are described as prominently 
prolonged casts doubt on the correctness of Kieiler’s identification. 
It would appear to belong either to the genus Clinorhynoha H. Loew or 
Ozirhinchus Rond., but Kieffer’s description is not detailed enough for 
deciding its exact position. 


Laiioptara longiapatha Eieff. 

1908. Lanoptera longispatlM, Kieffor, Marcellia, V, p. ll>7. 

1920. fjosioptera lawjMpalha, Brunetti, Itee. Ind. Mua., XVII, p. 9. 

This species was erected by Kieffer from larvae taken from galls of 
CameUia druyifera at Kurseong, Eastern Himalayas. No adult is 
described. Larval characters, in the absence of a knowledge of their 
relationship to adult characters, are of doubtful value for taxonomic 
pmposes. 

Laiiofitera trilobata Eieff. 

1908. I^uioplera trilobalLa, Kieffer, Marcdlia, V, p. 157. 

This species was also described by Eieffer from la'*vae inhabiting the 
galls of Schima wakhii at Kurseong. No adults are described. 


Genus Prolaiioptera Eieff. 

1913. Prdlanoptera, Kieffer, BuU. Soc. Hist. Nat, Metz., No. 28, p. 27, 
1913. Prtdanoplerat Kieffer, Qen. Ins.f fas. 152, p. 33. 

1925. ProtoHioptera, Felt, BuU. N. Y. Mus., No. 267, p. 143. 


This genus, not previously recorded from India, ^ was erected by 
Kieffer for midges closely approaching Lasioptera Meig. but departing 
from it in its triarticulate palpi. It falls between Lasioptera Meig. 
and Neolasioptera Felt in Felt’s key (76) to genera. It may be distin- 
guished from the latter by its forked fifth vein. Altogether about half 
a dozen species, mostly from Europe, have been described^ so far. The 
midges of this genus pupate in their galls. One new species from the 
Madras Presidency is de-scribed below. 

Genotype.— Prolanoptera nivodneta Eieff. 


Pidaiioptwfa nmniMm, sp. nov. 

(Text-fig. 7.) 

Femde.— l long. Body yellowish-brown in colour. Antennae 
nearly half the length of body ; segments 18 ; second segment sub- 
globose ; third segment somewhat stouter basally than apioally, twice 
the length of second and more slender ; fourth segment a little shorter. 
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somewhat more slender and more reduced towards the apex than third 
segment ; fifth segment nearly uniform in thickness, sub-equal to fourth 
and one-fourth greater than its own diameter, very slightly constricted 
in the middle and with a vciy short stem ; penultimate and terminal 
segments sub-equal, the former sub-pyiiform, the latter pyriform, 
both with a length a little greater than their diameters. First palpal 
segment stouter apically than basally, with a length a little greater 
than its diameter ; second segment one-half longer than first, slightly 
more slender, stout basally and slender apically and sparsely setose; 
third segment more slender and somewhat more thickly setose* than 
second, twice as long, swollen and club-shaped beyond the basal half. 
Sub-median lines on the mesonotum scaled. Ovipositor with chitinous 
hooks from its one-fourth backwards. 



Tkzt*vio« 7,— amnuidulci, .sp, nov. (h iiMmitor Miiowiiig the clorHal row of 
ohitiiiouB liuuiic$. (Jliglily intigiiiliod). 

//olofypc,— -Female, on the same slide as the holotype of Thurauia 
chUkaenm, sp. nov. No. • 

Type-lomlUy,-~Ba,vkudti, island, Ohilka Lake, Madi’as Presidency, 
South India. Coll. N. Aunandale. 

Genus Neoladoptera Felt. 

liK)8. J»le<daaiopterat Foil, JivlU A’. Y, tSt. Muh.^ Xo. 124, 
iOKl. jNcaUtsioplera^ KioHor, (Jen. fns. 1<32, pp. 22-23. 

1918. Nedfmt^tera, Folt, HuU. N. Y. »S'f. jUm#., No. J98, p. 171. 

1920. Neohuiioplcm, Felt, Bull. If. }’. Bt. No. 2o7, p. 143. 

This American genus, with about forty sp<.‘cies, is recorded here 
for the fii'st time from India. It is closely related to the two preceding 
genera, Lamptera Meig. and Prolamptcra Kiefi., both of which it 
resembles in general characters and habits. It may be distinguished 
from them by its simple fifth vein. Antennal segments vary from 17-29 
in female and 12-23 in male. 

The midges of this genus give rise to shoot galls, chiefly on herbace- 
ous plants and occasionally also on woody plants and grasses. Two 
new species from South India are described below. 

Key to species. 

I. Abdomen black, palpi quadriarticulato, eropodiam as 

long as claws N, eephalandraet sp. nov. 

II. Abdomen brown, palpi triartioulate, empodium a little 
longer than claws in hind legs and as long as claws in 
other logs .... ... A', eratoewie, sp. nov. 
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Neolanoptora oephalaiidrafl^ sp. nov. 

(Text-figB. 8 and 9.) 

This new species is described from midges bred from soKd stem 
of Cephakindra indica Naud., which, though very common in India, 
(Iocs not appear to have been described so far. 

Femik — 2 mm. long. Antennae less than one-fourth the length 
of body, segments 21 ; first segment obpyriform, with a length nearly 
equal tp its diameter, second irregularly sub-globose, shorter and more 
sloiuier than first, with a length a li^le less than its own diameter ; 



Tkxt-vio. S.—Neokmioptera ceplutlandrae, ftp. nov. a. wing ; b. palpuB. 

third segment obpyriform, with a length ono-fom-th shorter than its 
diameter ; fourth segment shortly sub-cylindrical, with a stem one- 
half the length of the basal enlargement; fifth segment cylindrical 
with a length less than half its diameter and with a very short stem ; 
terminal four segments somewhat stout basally ; penultimate segment 
distinctly broadened at base ; terminal segimuxt of right antennae 
short, pyriform and with a length almost equal to its diameter ; ter- 
minal segment of the left antennae relatively twice longer, coniform 
and slightly constricted in the middle. Palpi quadi-iarticulato and 
sparsely setose ; first segment short, cylindrical ; second segment short 
stout, oblong-ovoid and with a length about twice as long as its dia- 
meter ; third segment less than half the thickness of second and one- 
fourth longer ; fourth segment a little longer and somewhat more 
slender thim third. Mesonotum brown, llalteres deep flesh-coloured. 
Tarsi unicolourous. Claws unidentate and as long as empodium. Ab- 
domen covered dorsally with black scales not fuUy reaching the edges 
of the side on the posterior margins of segments. Ovipositor one- 
seventh the length of body, flesh-coloured, terminal portion with a 
length over twice its diameter, densely covered all round the apex 
with long stigmatic setae, whose tips are somewhat curved and hook- 
shaped and with over ten stouter, longer, chitinous hooks basally. 

Female, partly dissected in spirit. No. 

Parotyjpes.— Four females, in spirit. No. ^ • 

Type-locality.‘-A scrub-jungle near Tanjore, Madras Presidency 
South India. Coll. M. S. Mani, 15.vii.l933. 
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Othr i«««K(<«.-Coimbatore. Erode, VeUore. M«lras and Calcutta. 



lexT-TO. ». SaMopum nov. Shoot gallo of C^Manim Mka 

25-40 mm. long and 15-30 mm. thick. Besnlar ovoid 
UB bwellmgs of the vine. Yellowish-white or pale ffioen fflabrous* 

siSs.'Ssr’ ““ " 

and^^r^^thT “f. *’*« .P™b'f«rotu« ame. Cysts aie^Lliiial 
^ ^ PoblMstmg ame. The seat ol oeU prolmtioD 
appears to bo the medulla of the stem. 



1934 .] 


M. S. Manx : Indian Itoniiidaa, 


399 


£»/e-AMtof^.-~Numfiioiia eggs arc laid close together on the young 
vines of Cephalandra indica Naud. The eggs hatch out on the fourth 
(ky and the maggots penetrate the stem and bore tuimels up and down 
in the medulla. The larvae continue to develop in the galls and reach 
inaturity in •four weeks. They then bore their way to the surface but 
do not make any hole. They pupate just beneath the epidcnnis in 
these cavities; this facilitates the easy escape of the adults, which 
emerge on the seventh day after the commencement of pupation. Just 
l)efore the emergence of the adults, the pupae wriggle their way out, 
piercipg the thin epidermis and project from the surface of the gall. 
The anterior end of tlic pupal case bursts and the adults escape leaving 
the exuvium sticking out from the holes. The larvae and pupae of the 
midges are very heavily parasitised by unknown Chalcid flies. There 
appear to be at least two generations in one year. 

Neolasioptera crataevae* sp. nov. 

(Text-figs. 10 and 11.) 

This new species is erected for a midge, which attacks the young 
flower buds of Crataem retigiosa Forst. and gives rise to woody galls, 
not observed by previous workers. 

- 1 . 


• 6 . 


Txxt-fiq. 10.— NenOuio^era cnOaevae, ap, nov. a. palpus ; b. fifth tarsal segment 
shovring unidentate claw and empodium. 

Fmode.—^ mm. long. Antennae one-fourth the length of body, 
segments 21 ; first segment broadly obconic, with a length equal to 
its apical diameter; second segment globose; third segment sub- 
globose ; fifth segment shortly cylindrical, mth a length a little greater 
than its diameter ; penultimate segment with a length a little less than 
twice its diameter ; terminal segments in both antennae short, pyri- 
form and with lex^hs equal to their diameters. Palpi triarticulate 
and sparsely setose ; first segment diort, stout and ovoid ; second 
segment with a length thrice its diameter and somewhat stout apically ; 
th^ segment with a length roughly five times its diameter and a little 
longer than second, slender basally, rather stout in its apical half and 
truncate at the very tip. Mesonotum brown. Abdomen pale brown 
dorsally and yellowish-brown ventrally. Claws unidentate, a little 
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shorter than empodium and somewhat more sharply bent in* hind than 
in other legs. Ovipositor with setae round apical half short and not 
stigmatio as in the foregoing species. 

//oloiypc.— Female, in spirit. No. . 

Type-locality.^ GT&nd Anient Canal Bank, Tanjore, Madras Presi 
dency, South India, Coll. M. S. Mani, 19.vii.l933, 



Tot-fig. IL-^Neolasiaptera crataevat, sp. nov. Solid flower galk of Ootoew rdigiom 
Porst. 

Galls. — 20“30 mm. in diameter. Begular, globose, generally flatten* 
ed at the top, funnel-shaped at the base, solitary, clustered or some- 
times compound, solid, hard, woody, indehiscent and cystiferous ; 
yellowish-pen or brownish-yellow, with reddish-brown spots : hori- 
.jiontal, thick, fleshy, flat out-growths basally, representing the sepals 
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and pctftb, and with more numerous short, conical or pyramidal, 
tlcshy, recurved spinous ei’uptious above, representing the stamens. 

Really the galls are the flowers with extensive cell proliferation 
involving the gynophore, calyx, corolla, stamens and sometimes the 
pistil also. The main seat of cell proliferation is the part of the flower 
jjlalk between the sepals and gynophore. The petals and sometimes 
t,hu stamens revert to the primitive condition and tend to become small 
gjf‘cu leaves on the galls. The suppressed ovary and part of the gyno- 
phore immediately below it are sometimes found on the gall. 

An irregular and broad ring of vascular bundles is embedded in a 
parenchyma of irregular cells. 

Life-history.— Tka female midge lays eggs on the tender flower buds 
of Crataem religiosa Forst. and the larvae hatching from them on the 
second day make their way into the vegetable tissues. As a result 
tlni flowers ail to open and in their places large, woody galls are 
formed. Tlie larval period is presumably long, ocjciipying well over 
two months. Puj)ation takes })hice in the galls and the pupal period 
is lifl.oen days. Tln'n; apjiears to be only one generation in a year. 


(lenus Stefamola Kiefl. 

1001. iSltfuHiilln (iMtrliiii), Tavjires, IIF, p. 203. 

lOl.'i. Skfnuioh, Ku'S'er, liuU, UUd. Xat. Mdz., XXMII, p. 10. 

1013. i^tcfuniiilu, Kiotr<!i', 0'«w, hut., fun, 102, p. 27. 

lf>2ri. SUfmniii. I'Vlt, Hull. .V. y. til. Mus., No. 257, p. 143. 

This gtiuus has not been previously recorded from India. It 
c.iosely approaches HUfanidh Kicff. but is readily distinguished from 
it by its nriiarticulatc palpi and 11 antennal segments. According to 
Kicllcr the first two llagellato antcmnal seginents we fused together. 
Kelt, however, places this genus ir« the series in which these segments 
sue not fused. It falls between Dibaldraiia Kieff. and Salsolmnyia 
Tav. in Felt’s key (70) to genera. As at pre.wnt retjognised, this genus 
is c.hsiracts^riscd by its obliipiely truncate ovipositor dorsally liaving a 
row of hooks and hy its snnill head w(?ll c-overed over by the mesonotum. 

Genotype.—Stefaniola mUolae (Tav.). 


Stefaoiola bengaleiuis, sp. nov. 

This new species is erected for a sii^lc female (?) in the collection 
of the Zoological Survey of Indm, Indian Museum. Except the anten- 
nae, part of wings and logs, the other ports are very badly damaged. 
The well-developed pulviUi and the 20 antemial segments are not stnet- 
ly typical of the genus as defined hy Kieffer. The uniartioulate palpi 
and the small head well under the .mesonotum are strongly m favour 
of its being included in the genus as characterised by Felt. As it does 
not approach any other known genus so closely, I refer the midge, in 
spite of these variations, to this genus. 

Antennal segments 20, moderately setose, third ^ment with a 
length a little greater than its diameter, fourth and fifth segments wi 
lengths lougldy equal to their diameters, terminal segment pyri orm, 
with a len^ ono-third greater than the basal 'I'ametff- 
articulate, thickly sealed and with a length two and ha ni 
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diameter. Claws simple, strongly curved. Empodium well developed 
and longer than claws. ^ 

Holotype- Vartly dissected oh slide. No. ffj. 

Type-locality.— Port Canning, Bengal. Museum Coll. 6.xii.l9()7. 

Tribe Dasyneurariae. 

Genus Hallomyia KiefE. 

1012. /ialUmyia, KinfTor, Spol. Zeyl, VlIT, p. 25. 

1Ci5. HnUmnyia, KiofTer, Om. 7««.. fan. 152, p. 100. 

1020. liiMomyia, Krnnotti, Jier. Ind. Mug., JCVlI, p. 11. 

1025. HfMtmyia, Felt, Bull. N. Y. St. Mua., No. 2r>7, p. 144. 

102S. llalUnnyia, Senior- White, CtU. Ind. Ing., pt. l.'i, p. 0. 

This genus, with only one species, appears to be closely related to 
StomUoserna KiefE. from which it is distinguished by its 13 antennal 
segments and spotted wings. Palpi are quadriarticulate. Em|)odiuin 
half the length of claws. Third vein is united with costa beyond the 
apex of wing. 

Gcmtyjie.- Hallomyia im Kiclf. (By origimil designation.) 

HaUoniyia iris KiefE. 

(Text-fig. 32.) 

1012. IltiUomyia iris, Kieffer, Spd. Zeyh, VIII, p. 25. 

This species was described from Ceylon. The t 3 rpe-location is not 
stated. Brunetti records that three paratypes are in the Indian Museum . 
Except for one very badly damaged specimen, the other two have (joiii- 
pletely disappeared due to bad preservation. T have mounted (Slide 
No. ) this midge to prevent its further deterioration and figure ils 
wing to show the third, vein making an arch and uniting with costa 



Tkxt-w«. 12.’—HaUomyia irie Wiiig. 

beyond the apex of wing. The round spots on the wings described by 
Kieffer are not visible in the specimen. The head, showing the 
somewhat prolonged mouth parts and the terminal part of antennacs 
have been figured by Kieffer. 
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Genus Tridhoptnisia Kieil. 

1913. TrickoperrUiOt Kieffer, Hn. Jnd. Mv9., IX, p. 1!K). 
liiVifTrichtyperrUiiat Kioffpr, Gen, ift/r., fan. p. HiV 
1920. Triehoperrina, Bninotli, Bee. Tnd. JJ/wa, XVII, p. 10. 

1925. Triehoperrisia, Folt, Bull. N. Y. St. Mum., No. 2.'i7. p. 11.5. 

1928. Tnekopmisia, Koniur-AVhito, Gai. lid. Inn., pt. in, p. 3. 

Tliis genus is distinguished from the foregoing by its thinl vein 
uniting with costa at or near the ajjcx of wing, by its 18 antennal seg- 
juonts and by its claws being longer than piilvilli. A single species, 
pipericola Kiel!., was described by Kielfcr from midges bred from leaf 
galls* of IHjicr nigrum at Peradeniya, Ceylon. 

Genolype.‘-Trichopernm jiipcricola Kieff. 


Genus Daiynenra Kond. 

1H40. Ikuyneura, Uoiidaiii, Sojm iiduni nmtvi tjemri d'luy>iiti JUthti, p. 17. 

1840. DimyneurOi Kuiidani, Num\ Ann. Soc. JitdtHjvu, (2) VJ, p. 12. 

I!M«. Dtuyuurnra, Felt, Bull. N. Y. St. Mu«., No. 121, p. 340. 

I9J3. Daiif/ncnra, Kioffor, Oen. Ins., fas. 1.52, p. 80. 

J920. Dasynevra, Btimotii, Rec. Ind.Mus., XVII, p. 10. 

102.5. Das^eura, Folt, Bull. N. Y. 81. Mas., No. 145. 

1028. Dastfiieura, Senior- Wbitti, Gat. Jnd. Ina., pt. 1.5, p. 3. 

This is the most typical genus of the tribe and includes about one 
hiuidred species, distributed all over the prin(5ipal continental areas. 
The nudges of this gtuius give rise to galls on fi'uits, buds and. leaves. 
Many species are of considerable economic importance, due cither to 
the injury they cause to cultivated plants or to checking the spread of 
weed pests. Only two spcch's have so far been described from India. 

The genus may bo recognised by the following characters : l*alpi 
fpiadriarticulate ; antennal segments generally 14, circumfila not 
greatly produced; wings with three long veins not distinctly scaled, 
third vein uniting with costa well beyond the apex of wing and fifth 
vein forked; claws toothed on all legs; ovipositor long, sometimes 
longer than the body. 

Genotype. — Dasyneura obscuru Kond. 


Key to species. 


L Anionual sognionts 12, fifth Hpgmont with a lunsth 
about two and a half timon itsdiamoter, Uiirdpalpul 
acgmeiit wdth a leusth thiw timos tlic ucooud, inpw>- 

notum yellowisih-brown 

IL Antonnal sogmouts 14, fiftli Hogmont with a longth 
about throo-fourths groator than ita diamotcr, 
third palpal sogmont onoJialf longer than «x;ond, 
megonotum 


/). (jossypii Wit. 


B. maugijirae Pelt. 


Dumeim goMjrpii Felt. 

1916. DmgiKm foutpH, Felt, Cm. Etikmii: XLVin, p. !9. 

This species is sometimes s minor pest oi cotton. It mf^ tte 
buds, ..■■line them to wither snd drop. It pupates m the withering 
buds. 
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Dasyneim iiuuqgif«ra« Felt. 

1927. Ikuyneura mangifcrae, Felt, Mm, Deja. Agrie. Ind,^ Bniomd. ^er. 
X, p. 1. 

This species is recorded to have been bred from galls on flowers of 
Mangifera indica Linn. No description of the gall is given. 1 have 
not come accross this midge. 

Genus Harpomyia Felt. 

• 11)1 G. Httrjumyut, Folt, Coh. Entomol, XLVIll, p, 40. 

192(t Uarpomyta, Briinetti, Jtee. Ind. Mvh., XVlf, p. 10. * 

102.'). Jlarpomyia, Fult, Bull. N. Y. 81. No. 257, p. 146. 

1028. Ilarpomyia, SoniorAVhito, Oat. Ind. Ina., pt. 16, p. 3. 

This small genus, with only one species, falls between Amoltlia 
Kiel!, and Neurotngia Felt in the group of genera with quadriarticulatc 
palpi in Felt’s key (70). It is casUy recognised by its greatly produced, 
sickle-shaped harpes. The following arc additional characters: An- 
tennal segments 12, flagellate segments sessile in both sexes; thorax 
and abdomen not plainly covered with scales ; third vein united with 
costa near the apex of wing ; terminal clasp segment swollen. 

Qenotype.--Harpomyia indica Felt. 

Hifpomyia indica Felt. 

1016. Ilarpomyia indica, Fdt, Can. EiUomd., XLVIII, p. 401. 

The special interest of this species is its peculiar food habit. It is 
recorded to have been bred from larvae found in the lining of an old 
felt cap. Whether the larvae actually fed on the substance of the felt 
cap or on some form of fungus growth on it is not definitely stated. 
If it is hereafter proved that the maggots had actually been feeding 
on the felt cap, the species would have to be classed as a potential 
household pest. 


Tribe Oliootbophiabiae. 

Genus Oligotfopliiit Latr. 

1758. Tiprda {partim), Linne, 8yst. Nat., eel. 10, p. 588. 

1805. Oligdr^'m, Lfttruille, Hid. Gntd. Ins., Xl V, p. 288. 

1854. Hamomyia (partAn), Winnerte, SUM. Snkmdl. ZeU., XV, p. 322. 

1802. OUfydrophua, Bubsaamon, BcH. SnUmd. Ztit., XXXVIII, p. 376. 

1908. Oligdrophus, Folt., Bull, N. 7. 8t, Mut., No. 124, p. 368. 

1013. OlUjotn^dma, Ktoffer, Oen. Ins,, fas. 162, p. 49. 

1020. Oligtiiraplma, Brunotti, Rec. Ind. Mus., XVII, p. 9. 

1926. Oligolrophua, Folt, Bull. N. Y. 8t. Mua,, No. ^7, p. 149. 

1928. Oligdn^hua, Senior- White, Cat. Ind. Ina., pt. 16, p. 2. 

This genus comprises a number of midges closely approaching Dasy- 
neura Rond, and RhMophaga West, but differing in their simple claws 
on all legs. They may be recognised by the following characters: 
Palpi triaiticulate ; third and fourth antennal segments not fused ; 
empodium twice as long as claws ; ovipositor not chitinised, truncate 
and apioally without any distinct pocket; terminal clasp segment 
apical and small. 

QeM^.-(dygotro]^junipennu9 (Linn.). 
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Only one species, saligneus, is known in the adult stage from India. 
The authorship of this species is not definitely known but is generally 
iiscribod to de Nioeville, but no description of this species has ever 
published. Kiefier has erected a number of species on larval and 
juipal characters, but described no adults. The genus as a whole 
jvqiiires revision. 

List of species. 

O. mligmua do NiceviUe (?) (]003) Ind. Mm. Nolra, V. p. J51 ; Lofroy, (1000) 

« Ind. lua. Lifet p. 682, 377. 

O. iudiem Kioff. (1008) Afareellia, VII, p. 162. 

0. mangiferae Kioff. (1008) Marcettht VII, p. 16. 

0. fimdrhobatua Kioff. (1008) Marr^Uiu, VII, p. 161. 

0. tenuispatka Kioff. (1908) Marcellia, VII, p. 160. 

«• 


Genus Pantdiola Kieff. 

1860. Cefiidomyia (parfm), Ostion 8ackon, l^ana. Amrrican. Jintonml. Soe.t 



p. 162. 

1006. Jth(tpalomyia{pariim), Kioffor, Am. 8oc. Sc. SmxdU‘Ht XXIX, p. 161. 

1013. Ptmteliciot Kioffor, BnU. Sac. Nai. Hist. Melz.^ XXVllI, p. 40. 

1013. PanUlitiUt^ Kioffor, (hn. Ins., fas. 162, p. 46. 

1920. PatUdit^, Brunotti, Ind. Mus., XvII, p. 0. 

1928. PanUttiola, Senior-White, Cat. Ind. Ins., pt. 15, p. 2. 

This genus comprises about five species, most of which were original* 
ly referred to the genus Rhopalontyia Rubs. It is closely related to 
Misospatha Kief!., which it resembles in all characters, except in its 
hiarticulate palpi. 

Genotype.— Panteliola hassi (Kieff.). 

Panteliola liasn (Kief!.). 

1906. Rhopalomyia hassi, Kioffor, Ann. Soc. Sc. Bruxelles, XXIX, p. 161. 

1013. PanUsB^ hassi, KViftex, Bull. Nat. Hist. Soc. Metz., XXVIII, p. 40. 

This species is recorded as having been bred from galls on the shoot 
of Artemisia herba~alba. It is erroneously described as a Bengal species, 
for it whs cojlected at Tuticqrin, Scruth India. 


Tribe Asphondylabue. 


Genus Sdnzomyui Kief!. 


1889. Schizomuia, Kioffor, Sntomol. Nachr., XIV, p. 183. 

1008. Sdiizomyia, Folt, BuU. N. Y. St. Mus., No. 124, p. 378. 
1913. Sehlsumyia, Kioffor, Oen. Ins., fas. 162, p. 88. 

1016. Schitomyia, Felt, BuU, N. Y.M, Mus., No. 186, p. 102. 
1020. S^isomyia, Brunotti, Bee. Ind. Mus., XVII, p. 10. 
1926. Sehixtmyia, Felt, BuU. N. Y. St. Mus., No. 267, p. 161. 
1928. Behvumyia, Swiior-Whito, Cat. Ind, /no., pt. 16, p. 4. 


The midges of this genus breed in leaf, flower or fruit galls. Foitt 
species have so far been described from India, One new species is 
described below. 

The genus is recognised by the following characters : Palpi quadn* 
articulate. Antannal segments 14, cylindrical, sessile or sub-sessile, 
Plagellate nngwiftrihn of male with whorls of long hairs and stout, raised 
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and highly convolute ciicumlili. Tenninal antennal segments of female 
reduced and shortened. Terminal clasp segment of male genitalia 
unidentatc. Basal clasp segment projects beyond the insertion of 
terminal clasp segment. Ovipositor aciculatc, with a basal fleshy 
part but without dorsal pouch and lamellae. Ventral sclcrite of scventli 
abdominal segment somewhat strongly chitinised. Larval breast-bone 
bidentate. 

Gc^iotype.—Sehizomyia gaUiKkiS. (By original designation.) 

Key to species. 

Felt (29) has separated the species of this fjenus by the colour of 
thf'ir abdomen. As it is difficult to determine the colour of spirit speci- 
mens, 1 have used the more satisfactory character of the pulvilli in the 
following key. The two species, incerta and indica of Kiefler (105). 
described from larvae only, are not included in this key. 

L Pulvilli Tudimontary. 

A. Antennae three-fourths the length of body, fifth 

antennal segment with a length two and half 

times its diameter . . . . , S, viacrvac Felt. 

B. Antennae as long as body, fifth antennal seg- 

ment with a length four times its diameter . Af. Feh. 

n. Pulvilli weli developed, shorter than claws . . 8. aeaciuc, sp. nov. 

Schizomyia maeniae Felt. 

1926. Sdiizmyia maervaet Felt, Mem. Defi. Agrw, /«d., Entomd. 8rr., JX, 
p. 243. 

This species was bred by Ballard from galls on Maerua aremria 
H. F. & T. at Coimbatore, South India. This species appears to be 
somewhat peculiar on account of the absence of chitinisation of the 
ventral scleritc of the seventh abdominal segment. It is probably 
associated with a cluster gall on the flowers of Maerm aremria H. F. 
& T., which I collected at Tanjore, South India, but unfortunately 
no midges could be reared out of it. 

Sduzomyia aisamniit Felt., 

1920. Bekizomyia oMomensw, Folt, Jfem. JOepf. Apric. Jnd., EvUmd. 

vn, p. 3. 

This species was bred by Fletcher from galls on leaves of Kahas 
assanmisis at Shillong, Assam, East India. It is remarkable on 
account of its thicklyhaired sub-median lines. 

Sdiiiomyia aodaa, sp. nov. 

(Plate vn, fig. 1.) 

This now species is described from a single female bred from tomen- 
tose gall on leaves of Acada leuoopkleea Willd. It is remarkable on 
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account of its heavily ohitinised ventral sclerite of the seventh abdo- 
minal segment. 

Female . — 1 mm. long. Body dark brown and densely hairy. Anr 
tennae one-fourth the length of body, segments 14, fourth, fifth and 
sixth segments sub-equal, seventh a little shorter than sixth, terminal 
segment globose. First palpal segment broadly ovoid, stout and with 
a length about twice its diameter ; second segment longer and more 
slender ; third and fourth segments sub-equal and a little longer than 
second. Mesonotum black. Claws simple and slender. Pulvilli about 
half the length of claws. Ovipositor one-fifth the length of body. 
Ventral sclerite of seventh abdominal segment heavily ohitinised. 

//oZofy 2 ?e.~Female, partly dissected on slide. No. 

Type-locality. — A scrub-jungle near Tanjorc, Madras Presidency, 
South India. Coll. M. S. Mani, 16. vii. 1932. 

GaUs.—ThiB new gall, for which the name tomentose gall has been 
proposed, is rather remarkable on account of its being formed by the 
coll proliferation and fusion of two adjacent leaflets on the same side 
of the pinna. It is thickly clothed with a brown tomentum. 

8 mm. long and 5-6 mm. thick. Begular, simple, collective or com- 
[>ound ; pyriform, shortly sub-cylindrical or hour-glass shaped, ventri- 
oose, externally bilobed ; sessile or with two short petioles ; solid, 
indehiscent uni- or bilocular and acystiferous. Alternate, opposite, 
s(!attorcd or crowded on the secondary raehis to the extent of about 30 
gulls per leaf. Covered with a dark yellowish-brown or reddish-brown 
tojriontum on the surface and apically with a pair of short, narrow and 
eblong or broad, long and sagitate, dark green, foliaceous wings, 
which represent the normal apical portions of the leaflets. 

There is a thwh cortex of several layers of large, round or hexagomil 
.simple parenchymatous cells, with chloropyll. The cells of the outer- 
most layer of this cortex grow into the tomentose hairs. Palisade and 
spongy parenchymae of the normal leaflets are completely degenerated. 
Numerous groups of vascular bundles, resulting from the degeneration 
of veins, are arranged in the form of a broken ring, as in stems. 
ring separates the cortex from the inner, white, annular, medulla of 
siimll proliferating cells. The central part is hollow and forms the 
cavity of the gall. Sometimes there are two such spaces in the medulla, 
representing the two cells of the gall. 

Life-kistory.— Eggs are laid on the tender buds. Larvae hatch out 
from thorn on the third day. They He in between two minuttf, closely ap- 
plied leaflets and absorb nourishment from both of them. This occasions 
cell proliferation in the two leaflets, which soon sweU out neat the 
base and fuse together. The tomentum on the surface of the gall 
appears in about a week. The larval period is a bng one and extends 
over two months. The pupation is in the galls and takes about five 
•lays. Before pupating, the larvae bore a hole to the outside, so as 
to facilitate the easy escape of the adult. There appear to be two 
generations, one in summer and another in rainy seasom Pupae we 
parasitised by Hymenoptera through the holes made by the larvae for 
the escape of the adult midge. 
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Genus A^phoadylia H. Loew. 

1818. Ceddimyin (jparfttn), Mcigon, Syd. JBeschr., I, p. 98. 

1860. Asphondyliiiy Jlorman Loew, Diptera Bdlragtt IV, p. 21. 

186.3. Asphondylia, Winnerte, Linn. BtU,, VIII, p. 187. 

1856. Phyliophaga, Koiidaui, Dipt. ltd. Proihr,f 1, p. 199. 

1862. Asphondyliot OHton Sacken, Mon. N. Amor. ZM^., I, p. 176. 

1863. Cylindracarut Lioy, Atti. Inst. Ken«<o, (3) IX, p. 603. 

1864. Aaphondylia, Schiner, Fauna Audriaea, II, p. 395. 

1869. Asphondyluit Osten 8ackeii, Trans. American Entomd. Soe.t p. 209. 

1908. Asphmdylia, Volfc, BuU. N. Y. St. Mus., No. 124, p. 376. 

1913. Aupkondylia, KwRer, Gm. Ins.^ faa. 162, p. 91. 

1913. Mmasphondyliaf Kioffor, Qen. Ins., faa. 162, p. 96. 

1916. Asphmdylia, Foil., Bdl. N. Y. St. Mus., No. 186, p. 144. 

1020. Asphondylia, Brunetii, Bee. Ind. Mus.^ XVII, p. 10. 

1926. Asphondylia, Felt, BuU. N. Y. St. Mus., No. 26% p. 161. 

1928. Asphondylia, iijenior- White, Cat. Ind. Ins., pt. 16, p. 4. 

This is a large genus, witk a world-wide distribution. It comprises 
medium- or large-sized, brown, red or black coloured midges, wliitjli 
breed by preference in leaf and flower galls. Seven Indian species of 
this genus have been described so far. Some of these species are like- 
ly to be of economic importance, such as the sesamum gall fly, A^- 
phondylia sesami Felt, which often becomes a pest. Three new species 
are described below. 

The genus is closely related to Schizoniyia Kiefl.; which it resembles 
in its protractile, aciculatc ovipositor and in the general structure of 
the antennae but differs in the lobed, dorsal pouch at the base of its 
ovipositor and in its pal[)i not being quwiriaiiiiculate. TIu5 midges 
of this genus may bo recognised by the following characters : Fali)i 
tri-bi-or rarely iiiiiarticulate. Antennal segments 14 , elongate, 
cylindri<5al and sessile ; terminal segments^ of male slightly reducetl ; 
terminal stigments of female greatly reduced, the last segment sub- 
globose or sometimes even disc-shaped. Circumfila of female consist 
of two simple bands, oikj low basal band connected by a branch protlm - 
ed on one side of the segment with a low apical band. Circumfila of 
male very highly tortuous. Third vein united with costa near the ap(i.\ 
of wing. Claws simple. Terminal clasp segment of male genitalia 
short, stout, swollen iiear the middle, uni- or bidentate mid strongly 
chitinised apically. Ovipositor aciculatc, protractile and with a lobe«l, 
dorsal pouch, not vesiculate basally, situat(.‘d at the proximal end. 

Gemlype.— Asphondylia sarothamni (H. Loew). 


Key to spedee. 

L Palpi biarticulate. 

A. Pulvilli shorter than olawa • . . • i4. mortiuZaallanL 

B. Piilvilli as long as clawa. 

1. Fifth antennal segment with a length 

about seven times its diameter in 

male and five times in female . . A.suami'EAh. 

2. Fifth antennal s^ment with a length 

about five times its diameter in 

femide . . . . . , A. ttirjevlae, sp. nov, 

C. Pulvilli as long as claws in fore and longer than 

claws in hind legs A. rtMoe, sp. nov,. 
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n. Palpi iriarticulate. 

A. Pnlvilli shorter than claws .... 
E Pnlvilli as long as claws. 

1. Second and third palpal sognieiits equal. 

a, Mesonotnm shiny black, sub-median 

lines thickly haired in female . 

b. Mosonotuin dark brown, sub-mmlian 

lines sparsely haired in male . 

2. Second and third palpal segments un- 

equal. 

• a. Terminal clasp segment unideiitate 

b. Terminal clasp segment bidentate . 
C Pulvilli longer than claws .... 


A. lantanae Felt. 


A. osberkiae S(mior-White. 

A, trichncmdarvmt sp. 
nov. 


A . qMmoeae Felt. 

A . powgnmitip Felt. 
A. phyllmlhi Felt. 


Aqthondylia morindae Mani. 

(Plato VII, fig. 2 and Text fig»i. 13 and 14). 

1934. Aaphmdylia mmndat, Mani, Am. Mtuj. Kat. Uhl. Ltituhw, (10) XIII, 
pp. 134-1.37, figs. A and 11. 

This species attacks the ijifiorescence of Moiintkt tinctoria Roxb. 
and produces large, globose, fleshy galls, vor>' closely resembling the 
uornial fruits. Its galls may be distinguished Jtotn the true fruits of 



Tkxt-i-io. l3.-^AJ>ph(indylm worindne. Mani. Claws and related stmeturtw. (Highly 
magnified.) 



Tixt-iw. 14 .— morindae Mani. Ovipositor ; ae. acicula ; Ihp, basal pouch 
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Morinda by the absence of seeds and by the presence of nwiggots inside 
them. Though I liave already given ligures of the gall, I have not 
described it so far. 

There are three distinct varieties of this gall : solitary, 
com[)ouud and in clusters. 

iSoiito/y wrterfy This type of gall is formed when one or two 
flowers in the inflorescence are attacked. The thalamus swells into 
globose, pyriform, fleshy galls about 20-30 mm. in diameter. 

Clmtered variety .-—This type of gall is due to several flowers of the 
same inflorescence being attacked. Stiveral globose, fleshy galls h)rni 
and are found clustered on the top of the pedunede. Each gall is 
separate from the other and there is no fusion of the product of differtmt 
flowers. 

Compound variety In this type of gall almost all . the flowers of 
the inflorescence pow very close together into galls, which fuse into 
one single, large, irregular mass. The galls of the individual flowers 
are not distinguishable, but their extent is marked out on the surface 
by green lines enclosing irregular areas, as in the case of the true fruits. 
This variety is very much larger than the other two and somctiincs 
reaches 50 mm. in diameter. 

All the varieties are solid, fleshy, acystiferous and indebiscuMit. 
Centres of cell proliferation are thalamus, base of corolla and calyx. 
Ovary and stamens are completely degenerated. Vascular bundles are 
scattered irregularly in a parenchyma of several layers of large, 
hexagonal cells. 

Life-history .— are laid on the tender inflorescence. Maggots 
hatch from them on the second or the third day. They penetrate the 
young flower buds and Iwre their way down to tlie thalaimis through 
the corolla. This occasions the formation of galls. The larval period 
is a long one and occupies about two and half months. Pu])ation takes 
place b(?low the epidermis of the gall. Pupal period is uiiui days, 1‘upao 
are heavily parasitised by Chalcids. 

Avphondylia MMani Felt. 

1010. Ajtphmdylia wmmi, Folt, C'«n. XLVIII, p. 01. 

This midge infests the flowers, buds and fruits of Sesimum itidkmn 
Linn, and gives rise to wrinkled and twisted galls. Corolla and stamens 
degenerate and sco<ls fail to form. Fletchc?r (79) regards this species 
os a minor pest. 

Aiplioiidylia utriculae, sp. nov. 

(Plate VII, fig. 3.) 

This now species gives rise to utricle or bladder-like galls on the 
ovary of Dichrostachys cineria W. & A. It is described from a single 
female bred from these galls. 

Female.— 2*5 mm. long. Antennae about three-fourths the length 
of body, segments 14 ; fifth segment with a length five times its dia- 
meter and somewhat thicker apically than basally ; sixth segment with 
a length a little over three times its diameter and with a very short 
stem ; seventh segment nearly equal to the sixth and with a stem a 
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iittle longer than that of the sixth ; twelfth segment with a length one- 
(inarter greater than its diameter and a little less than three-fouiths 
the length of eleventh ; thirteenth segment sliort, stout and with a 
length almost equal to its diameter ; terminal segment oblate, with a 
length one-fourth less than its diameter. Palpi biaiticulate ; first 
segment short, stout, with a length two-fifths greater than its diameter 
and with a basal whorl of long slender setae and an apical whorl of 
shorter setae ; second segment over twice as long as the first and six 
times its own diameter, slender and setose beyond its basal fourth. 
Mesonetum dark brown. Scutellum setose. Abdomen sparsely setose. 
Claws sharply bent and as long as puIviUi. 

Female, in spirit. No. . 

Type-loc(dily—A. scrub-jungle near Tanjore, Madras Pmsidency, 
South India. CoU. M. S. Mani, U. i. 1931. 

GaMs.-— These galls, not recorded previously, are homologically 
the monocarpellary ovaries of the flowers in the spicate inflorescence. 

10 mm. long and 5 mm. thick. Regular, globose or pyriform, sessile 
or sub-sessile, utricular, unilocular, indehiscent, free structures, crowd- 
ed in large numbers towards the apical portion of the peduncle. Green, 
puboscent, sometimes villous ; basally cupiferous, apically caudate ; 
bladder tough, coriaceous and moderately tliick. Large holes, with 
tlu; exuvium projecting through them are found on old galls. M(H;ha- 
nical tissues are not developed in the bladder. Parenchymatous cells 
arc increased. A single larva of the midge was found in the cavity of the 
gall. ♦ 

The basal cup represents the atrophied calyx. Dried-up stamens 
are found as numerous brown hairs surrounding the galls. The apical 
tail is the style of the flower. 

Life-history.— -TSot known in detail. Ijarval period appears to be 
short, and is presumably about fifttjen to twenty days. Pupation 
takes phwe within the galls and takes five to six days. Hymenoptcroua 
parasites, chiefly Braconidae, were reared from the galls. 

Asphondylia riveMt s|). nov. 

This new species gives rise to large spongy galls on the leaves of 
Uhm hyfmakrijwrm Choisy. The description is based on a some- 
what mutilated male bred from the galls. 

Mak.— 2 mm. long. Body dark brown. Antennae distal part, 
broken ; third segment with a length five times its diameter ; fourth 
segment somewhat stouter and one-fourth shorter than third ; fifth 
segment with a length three times its diameter. Palpi biarticulate ; first 
segment short, stout, cylindrical and thickly setose ; second segment 
sub-fusiform, twice as long as first and thickly setose. Mesonotum 
black, sub-median lines thickly haired. Scutellum and post-scutellum 
black. Claws slightly bent in fore- and mid-legs and sharply bent in hind 
legs. Pulvilli as long as claws in fore legs and longer than claws in hind 
legs. Abdomen dark brown and moderately ha^. Genitalia black ; 
basal clasp segment sub-trapezoid, one and half times as long as broad 
and rather thickly setose ; terminal clasp segment sub-globose, uni- 
dentate and rather heavily chitinised. 
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Holotype.—Mfdo, on slide. No. . 

Paratypes.—Tyfo males, in spirit. No. ^ . 

Type-locality.— A scrub-jungle, Jiear Taujore, Madras Presidency 
South India. Coll. M. S. Mani, 30. xii. 1928. 

OaUs.— 75 mm. long and 20 mm. thick. Regular, globose, ovoid, 
ellipsoid or rarely irregular ; pale or yellowish-green and sometimes 
mottled with brownish-red or violet, marked with a net-work of dark 
green ; glabrous, very rarely verrucosc, with circular holes on old ones ; 
solid, white, spongy, acystiferous and indehiscent ; dorsally ribbed, 
vcntrally sulcate and narrowly alate, apically also alate. * 

Occasionally the galls are long, sub-cylindrical and bright yellow. 

These galls are really the leaves and are formed by cell proliferation 
and fusion of the folded halves on either side of the midrib. The surface 
of the gall is the underside of leaves. The dorsal ridge represents the 
midrib, while the wings represent normal portions of the leaves. 

The epidermis encloses a well developed palisade parenchyma of 
moderately long cells. This palisade is really formed out of the spongy 
parenchyma of the normal leaf. By gall formation the leaf is foldcil 
along the midrib on the upper side, thus enclosing the normal palisade. 
The normal spongy tissue appears on the outside of the gall and being 
exposed to rays of the sun, the cells lengthen out and take the shape 
and function of palisade cells. The normal palisade cells degenerate 
and become lost in the thick parenchyma in the interior of the gall. 
They lose their chlorophyll and cease functioning. The whole mass 
of the gall is made of large, irregular parenchymatous cells, with laTg(5 
air spaces between them. The veins of the leaf are not degenerated 
and may be found scattered irregularly in the parench}’ma of the gall. 
Numerous larvae of the midge are found in the deep interior of the gall. 

Zit/c-Awtofy.— Numerous eggs are laid between the folds of the un- 
opened Icjaves in the biids. Larvae hatch out on the fourth or fifth 
day. They attack the palisade surface of the leaf on either side of them. 
This occasions cell proliferation in the latter and the two portions are 
bound together. The larvae continue to develop in the galls thus form- 
ed for over three months and then pupate at various depths in the gall 
Pupal period occupies about ten days. Before the adults emerge, the 
pupae wriggle their way through the spongy cells to the surface of the 
gall and with the help of the antennal horns pierce the epidermis, thus 
facilitating the escape of the adult midges. The larvae and pupae and 
presumably also the adults are very heavily parasitised by Chalcids. 
When larvae arc parasitised, the gall remains very small and contorted. 
There is only one generation in the year. The midges appear to hiber- 
nate during the hot summer months and part of the rainy season. Galls 
appear from September to March. 

Aaplioiidylia lanUmae Felt. 

1020. AgphondjfUa lantanae, Felt, ifem. Dept. Affrie. Ind., JBnkmcl, Ser., Vlb 

p. 2. 

This species breeds in the flowers of Lantana indica and Lantana 
camara in very large numbers. Ramaohandra Rao (141) considers 
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this species as of very little value in tlic control of Lantana, This is 
partly due to the fact that the midges are very heavily parasitised by 
Chalcids, so that the midges do not appreciably reduce the seed pro- 
duction of Imtam. Recently, however, 1 (127) have observed that 
in the absence of the parasites, this species is able to control Lantana 
to an appreciable extent. 

• 

Asphondylia osbeddae Senior-White. 

1920. Aaphovdylia oabeekiae^ Soiiior-White, Mm. Dfpl. Aarir. hd., Enltmtd 

• VII, pp. 83, 107, pi. XV, fig. 1. 

This species was described from a single female taken on the flower 
of Of^Ha, at Shillong, Assam. Senior-White describes the ovipositor 
as peculiar and his figure sliows the terminal aciculate portion bent 
sharply at right angles to the basid part. This character and the struc- 
ture of the circumfiia described by Senior-W'hite are not strictly typical 
of-this genus, and presumably this midge may have to be referred to 
a new genus. 

Senior-White describes the palpi as Inarticulate disregarding tlie 
basal segment, which he is inclined to take as palpiger. The general 
view, however, is to describe the basal joint as the first segment. 
The palpi are thus in reality triarticulate, under which c-ategory 1 have 
])laced this species in the key. 

Aaphondylia trickocecidaruiii, sp. nov. 

(Text-fig. 15.) 

This new species gives rise to tTicho(!ecidia or hairy galls on the leaves 
of Acacia kitcophloea Willd. 

Male.— 1 mm. long, dark yellowish-brown and moderately setose. 
Antennae as long as body ; S(?ginent8 14 ; fifth segment with a stem 
one-seventh the length of thti enlai-gement, which latter has a length 
twice its diameter ; sixth segment a little shorter than fifth ; seventh 
segment as long as sixth ; eleventh segment with a length twice its 
diameter and with a stem one-sixth the length of enlargement ; twelfth 
segment as long as eleventh, a little more slender and with a longer 
stem ; terminal segment with a length twice its diameter and evenly 
rounded at the tip. Palpi triarticulate ; first segment stout, with a 
length a little over twice its diameter ; second segment more slender, 
reduced towards apex, with a length four times its diameter ; third 
segment stouter than the second and nearly as long. Mesonotum 
dark brown. Scutellum brown. Haltcres fuscous yellow. Femur 
yellow. Tibia and tarsus darker. Claws simple as long as pulvilli. 
Genitalia fuscoua-yellow basally and darker apically ; teminal clasp 
segment spatulate, unidentate and shortly setose. 
ffoWjipe.— Male, partly dieseoted on elide. No.jfy. 
Tvpe4ocdlUy.---k scrub-jungle near Tanjorc, Madras Presidency, 
South India. Coll. M. S. Mani, 31. viii. 1931. 

QaUs.—Uhe galls of this species are formed by cell proliferation and 
the fusion of two adjacent, closely applied leaflets of the same side of 
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the secondary rachis on the pinna. They ate small hairy balls greatly 
resembling the flower heads of the plant. 

3 mm. in diameter, liegular, globose or pyriform ; sessile, light 
brown, densely hairy ; hard, solid, acystiferous, indehiwent, uni- or 
bilocular, apically bialate ; free and solitary, paired or crowded on the 
pinna. 



Tkxt*vio. 16 . — AHpkmAylia triehoeeddarvin, sp. nov. Trichoceddia on loavca of xlrocM 

Willd. 

The palisade and spongy parenchymae of the leaflets completely 
degenerated. Epidermal cells, derived from the spongy side of one 
leaflet and pcalisude side of another leaflet, converted into the hairy 
out-growths. Hairs brownish, villous, slightly tapering towards their 
tips and multicellular. Bas<al cells of the hairs colourless and full of 
protoplasm, terminal cells dead and brown. Below the epidermal 
layer a moderately broad parenchyma of hexagonal cells surrounds an 
inner circular zone of smaller, proliferating cells. The cells of the 
partmehyma contain chlorophyll and some of the outermost layers are 
mollified into a somewhat short palisade tissue, though they are in 
reality derived from the spongy cells of the normal leaflets. Veins are 
scattered in the form of a ring in the parenchyma, os in the ordinary 
dicotyledonous stem. 


Aspbondylia qiomoeae Felt. 

1920. An-phcmlylia iptmwm. Felt, ilfnn. Agrie. Ini., Entomcl. 8»., 

IX, p. 243. 

This species was bred from galls on Ipomea staphylina R. & S. 
I refer to this species two midges bred by mo from galls on buds and 
leaves of Ipomea Oaphylim R. & S. taken at Erode and Tanjore, 
South India. The galls have not been described so far. They are 
globose or pyriform, coriaceous, unilocular, greenish structures on 
the upper surfaces of leaves, always oonnectiiig together the two halves 
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of the leaves on either side of the nddrib by a vei*y slender pedicel. 
They are about 5-7 mm. in diameter. 

Asphondyfia pongamiae Felt. 

1921. Agpkondfflia pongamiae, Folt, Mem. T)e.pt. Aark. EnUmd. Set. 
VII, p. 24. 

This species was bred by Ramakrishna Ayyar from flower galls of 
Pongamia glabra Vent. The galls arc described as globose, 1-2 
miTj. in diameter and with a thin shell. I have not come across this 
species. 

Aaphondylia phyllanthi Felt. 

1920. Asphondylia phyllaiUhi, Foil, Mem. Atjric. Jnd., Entomol Err., 
VII, p.2. 

This species is recorded to have been bred by Ramachaiidra Rao 
from shiny, globose galls on leaves and shoot of Phyllanthufs cnihliai 
Linn, in Burma. It does not axipcar to occur in other parts of India. 

Genus Daphnaphila Kicff. 

ISMM). ])aphnfphila, Kioffer, Ann, tSoe. Se. BruxvUtte, XXIX, p. 144. 

1919. liuphnephila, KiofFor, Gen, Ins., las. 152, p. 96. 

1920. Daphnepkila, Brunotti, Bcc.Ind. Mvs., xVll, p. 11. 

1925. DajthnephUa, Folt, HnH, N. Y. St. Uus., No. 257, p. 153. 

1928. Daphnepkila, Sonior-Whito, Cat. Ind. Ins,, pt. 15, p. 5. 

This genus is recognised by its tri- or quadriarticulate palpi, bidentato 
and sub-apical terminal clasp segment and by its exserted, conical 
ovipositor with apical lobes or triangular plates. Kieffer (103) has 
described three species, haasi, ghndifex and lindrae, from India. The 
location of types is not known. 

Genotype, — Daphnepkila hassi Kiefi. (By original designation.) 

Key to species. 


L Palpi triorticulaie. 

A. Palpal soigmonis equal 7>. lindrae Kiuff. 

B. Palpal segments distinctly unequal . , D, haasi KJolf. 

n. Palpi quadriarticulate D. glandijex KiolF. 


Tribe Itonididinabiae. 

Sub-tribe BiFiLA, 

Genus lododipliMu Felt. 

1916. Indodiploais, Felt, Can. EnUmd,, XLVllI, p. 403. 

1020. Indodipitosie, Bruuetti, Bee. Ind. Mna., XVII, p. 13. 

1925. Indodiploeis, Fdt, BuU. N. 7, St. Hue., No. 267, p. 154. 

1028. Indodiploais, 8enior>White, Gat. Ind, Ins., pt. 15, p. 9. 

This genus approaches Erosomyia Felt in its greatly lengthened wings 
and toothed claws on all legs but differs in its claws being unidentate. 
Only one species, mangiferae, has been described so far. It may be 
recqB;niBed by its eight oiroum^ loops. 

OeMiype.’~-Ind^Eplom nhcrngiferae Felt. (By original designation.) 
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Genus Streptodiploiit Felt. 

1016. StnplodiplMM, Felt, Cnn. Mntotnol,, XLVIIT, p. 405. 

1020. HinptodipfMM, Brunotti. Rec. Ind, Mu9., XVfl. p. 13. 

1025. Iftreptodiplons, Felt, BvlL N. Y. St. Mus.^ No. 207, p. 154. 

1028. Strepdodiploaui, Senior. White, Cai. Ind. Ins., pt. 15, p. 0. 

This is a small genus related to Lcbopteromyia Felt, which it 
resembles in its broad wings, but is distinguished by the stems of the 
male antennal segments being longer than twice their diameters and 
by its convolute heavily chitinised hariies. From Indodiplosis it 
may bo distinguished by its simple claws. The palpi are quadriarti- 
culato. Wings of male arc broadly rounded posteriorly and the costa 
is not thickened basally. 

Only one species, indica, has been described from Wyiiaad, South 
India. It is recorded to have been bred from an undetermined plant 
infested by the scale-insect, MytUapis piperis Green, on which it is 
presumably predaceous. 

Genotype.— Streptodiphsis indica Felt. (By original designation.) 

Genus Tliuraiiia Bubs. 

1809. 7%urauia, Rubsaamen, Wdn. Rntimol. Zeit., XVIII, p. 58. 

1013. Thurauia, Kioffor, Qen. /««., fas. 152, p. 175. 

1925. Thurauia, Felt, BuU. N. Y. 8t. Mns., No. 257, p. 156. 

This genus has not been previously recorded from India. It 
resembles Streptodiphsis Felt in its simple claws and costa not thicken- 
ed basally but differs in the length of its wing exceeding its breadth. 
Palpi quadriartioulate. Ovipositor greatly produced and chitinised. 
One new species is described below. 

Genotype.— Thurauia acquatica Rubs. (By original designation.) 

lliuraiiia chilkaeniia, sp. nov. 

(Text-iigs. 16 and 17.) 

This new species is remarkable for its bvoviviparous habit, which 
has not previously been observed in adult gall midges.^ 

Female.— 2*5 mm. long. Body dark brown. Antennae half the 
length of body ; segments 14 ; third and fourth segments fused, the 
former with a stem one-fourth the length of enlargement, which has . 
a length four times its diameter, the latter segment three-fourths the 
length of third and with a stem one-half the length of enlargement ; 
fifth segment with a stem throe-fourths the length of enlargement, which 
latter has a length about twice its diameter ; terminal segment with a 
length four times its diameter and with a constriction beyond the basal 
third. Palpi rather long, quadriartioulate ; first segment with a length 
about four times its diameter ; second segment one-half longer than 
first and nearly as stout ; third segment as long as second, somewhat 
slender basally, sparsely setose ; fourth segment one-third longer than 
third, reduced both basally and apically and sparsely setose. Meso- 
notum brown. Scutellum yellowish-brown. C&ws simple and as 


^ Man!, M. S. Cumnt Sdme, 111, p. 109, (1034). 
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long as ompodium. Abdomen yellowish and sparsely setose. Ovipositor 
about one-fourth the length of abdomen. 



Tkxt-fig. 16 .-— chilkaauitit »p. nov. a. antonnal BogmoutH of fonialo j A, 
palpuB and mouth parta of female. 


HoUAype.— Female, on the same slide as the holotypc of iVofa- 
doptera amandakit sp. nov., described above. No. 

Type-locality — Barkuda Island, Chilka Lake, Madras Presidency, 
South India. Coll. N. Annandale. 



Tbxt-fig. 17.— nurouio cUlkamaw, »p. nov. Abdomen of female showing living larvae 
hatched ituide. 

Life-history.— After the paring of the midges, eggs are fertilised, 
but aie not deposited. Larvae hatched from them are retained and 
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nourished inside the abdominal cavity of the mother. The maggotN 
are deposited after about twelve days on decaying vegetable matter. 
When freshly extruded, they arc about 1 mm. long and yellowish-wliitt? 
in colour. Some of them arc already in a far advanced state of develop- 
ment and immediately pupate. Others, however, feed on the decay- 
ing vegetable matter and pupate after a further period of developniwit 
extending over a month. The adults emerge in about five days. 

Genus Endaphit Xieil. 

1S!)0. FtiidapliXii, KiofTer, UuU, 8oc. Entmd. France, p. 383. 

lull. Kndaphiti, Volt, Kntomd. News, X2C1I, p. 128. 

1UJ3. Endaphitr, KioiTur, fas. 162, p. J71. 

1U20. kvdaphin, Brunotti, Fee. Ind. Jftui., XVTI, p. 8. 

]»2ri. Kndaphw, Felt, liuU. N. Y. St. Jins., Xu. 257, p. Wu 

1U28. FcModiplosifi, Senior-White, Cat. Ini. Ins., pt. 15, p. 8. 

1U28. Endaphu, Senior- White, Ctd. Ind. Ins., pt. 15, p. 8. 

Senior-White regards Endaphis Kieff. as a synonym of Fcllodiplom 
Kieff. Endaphis Kieff. is a genus of the sub-tribe Bifila, while tliu 
latter belongs to the sub-tribe Trifila. They are therefore widely 
separated and are not related to each other. The type of the geJius la 
not Feltodiplosis abdmmalis, as given by Senior- White, but Endaphis 
perjidus Kieff. 

The midges of this genus are distinguished from those of Thurauta 
Rubs, by the wings being neither too broad nor too narrow. Pal})! 
quadriartioulate. First antennal segment with a conspicuous dorsal 
tooth. Costa thickly scaled and not thickened basaOy. Terminal 
clasp segment sub-cylindrical. Dorsal plate roundly bilobed and sliort- 
cr than ventral plate. Lamellae of ovipositor thick and long. 

Only one species of this genus, hirta, is described by Felt (37) from 
India. It is recorde<l to have been bred from the scale-insect, Dacty- 
lopius sp., on Mmusopa hexandra Roxb. and is likely to prove a possible 
control of the scale-insect. 

Genus Contarinia Rond. 

1800. Cimtarinia, Rondani, Atti. 8oe. 8e. Nat. Milano, II, p. 287. 

18U4. Evdiplasis, Kieffor, Bull. 8oe. Entomol. France^ LXIII, p. 28. 

18U4. Btictodiplosis (porttm), Kioffer, BuU. 8oe. Entorad. France, LVIll, p. 28. 

18U6. Contarinia, KieiTor, Wein. Eniomoi. Zeit., XV, pp. 04, 08-00. 

1000. Cmtarinia, Kieffer, Ann. Soe. Entomd. France, XLIX, p. 447. 

1008. CmUxrinia, F«1t, Bull. N. Y. 8t. Mus., No. 257, p. 300. 

1013. CmUnrinia, Kioffor, Qtn. Ins., fas. 152, p. 178. 

1018. Contarinia, Felt, BuU. N. Y. 8t. Mus., No. 257, p. 03. 

1020. C'ontomia, Brunotti, Bee. Ind. Mus., XVD, p. 270. 

1026. Contarinia, Felt, BuU. N, Y. 8t. Mus., No. 257, p. 155. 

1028. Contarinia, Senior- White, Cd. Ind. Ins., pt. 15, p. 10. 

This genus is of considerable economic importance and includes 
many injurious species. C. pyrivora Rond., a European species in- 
troduced into America about 1877, is reported to be highly injurious 
to pear in the New York State. C. johnsoni Sling similarly causes 
occasionally severe injury to Moore Grapes in America. In India, 
C. andropoginis Felt is likely to prove a pest under favourable 
conditions. About forty species of this genus, of which two are from 
India, have been described so far. 
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This genus is distinguished from Bndajihis KielT. by its unsealed 
eosta^ and untoothed first antennal segment. Aecordiug to original 
(loseription this genus is charaeterised by the sub-equal nodes of its 
antennal segments, its two whorls of uniform circuinfila and by its 
third vein intenrupting costa at the apex of wing. Palpi qiiadriarti- 
(‘.ulate. Pulvilli shorter than claws. Ovipositor apparently aciculate. 
Dorsal and ventral jilatcs bilobed. 

Genotype. — ConUirinia loti Kond. (By original designation.) 


• Key to species. 

I, Pulvilli nearly as lung as tho strongly curvud clans, 
fifth ant«iiiia] segment of nialo with stems equal to 
and one-half times grt^ator than thoir dianiotcrs . (\ atudala Poll. 

11. Pulvilli nearly half tho length of tlio slightly curvod 
claws, fifth antnnnal soginont with stems each one- 
quarter longer tlian their diamotors . . . C. antlrnpuyinia Felt. 


Gmtarima caudata Felt. 

1920. Cmlnrinia caudaiat Folt, Mtm. Dept. Agric. Jnd., A'nfumo/. VIJ, 
p. 4. 

I’his species is recorded to have been bred from car-betids of Aplwla 
varia Hack and Andropogon schaemanthus at Coimbatore, South Indio. 
T refer to this species a series of midges bred by me from galls on Andro- 
jiogon contortus at Tanjoie, South India. It is a reddish-brown midge 
altout 2-2*5 mm. long., with the soutellum and post scutcllum of male 
yellowish-brown. It is represented in Bamaohandra Bao collection. 


CoDtarima andrupoginit Felt. 

1021. Ctmtarinia and/ropoginia. Felt, Mtm. Dept. Agric. Ind.y KnUmuA. Sar.^ 
VII, p, 2S. 

* This species attacks the car-head of Andropogon sorghum (chdam) 
in South India. I refer to this species four midges bred by me from 
cheiam taken at the Borstal School Fann, Tanjore, South India. The 
midges are relatively smaller, dark or dark yellowish-brown with the 
Bcutellum also concolourous. 


Genus Stictodiplodf Kieff. 

1804. Stktedipioaia, Kieffor, BuU. 8oc. EtOomoL France, LXlll, p. 28. 

1013. Stietodiploaia, Kioffer, Oen. Jne,, fu. 162, p. 183. 

1020. StietodCploMj Brunetti, Fee. M. Mne., XVlI, p. 13. 

1026. SiktodiptoeU, Felt, BhU. N. Y. 8t. Mtu., No. 267, p. 166. 

1028. StietodiploM, Senior- White, Cal. Ind. Jna., pt. 16, p. 10. 

This genus is closely related to CorUarinia Bond., from which it is 
distinguished by its spotted wings. About a dozen species, mostly 
from Europe, have been described so far. One species, pukherirm, 
was described by Kieffer (106) from India. 

Genotype.--8tietodipk8i8 nvbiUpennis Kiefi. (By original designation.) 

B 
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Gsnus Procontarinia Kieft. & Oecc. 

l!lrt3. PriHnlirinlfit Kinffor ft Ceoooni, MarefUvt, V. p. 135. 

1013. Pmr,nnlannia, KiefTer, Oen, Ins., fas. 152, p. 183. 

1020. Prornnhrinh. Mmnetti, Ree. Ind. Mus., XVI 1, p. 13. 
lOi.'i. Procontarinia, Folt, Bull. N. 7. SL Mus., No. 257, p. 155. 

1028. Procontarinia, Senior- White, Cat. Ivd. Ins., pt. 16, p. 10. 

This is also closely related to Contarmia Rond., from which 
it is distinguished by the basal triangular lobe on its basal clasp segment 
and by the semicircular ventral piece on its short ovipositor. The 
only species of this genus, matteiana Kieff. & Ceco., was described from 
India. 

Genotype.— Pwoontarinia tnaUeiana Kieff. & Cecc. 

Genus Dantifibiila Felt. 

1907. Contarinia (parlm). Folt, Bvtt. N. Y. fit. Mvs., 110, p. 132. 

1908. DmtifibuJu, FoU, Bull. X. Y. 8t. Alns., No. 124, p. 389. 

1911. Dmtififmla, Folt, Jonm. N. Y. KnUmot. Soc., XTX, p. 51. 

1913. Dfttlifihvh, Kioffor, Ocn. Ins., fas. 1.52, p. 174. 

1918. Dentifihvtn, Folt, BvH. N. Y. St. Mus., No. 202, p. 129. 

1920. DeMiJibuhu llninetti, Rrr. Jnd. Mas., XVll, p. 13. 

1925. DrntifiMa, Foil, Bnll. N. 1'. St. Mvs., No. 2.57, p. 157. 

1928. Nonior-Wlilto, Cot. Ind. Ins., pt. 15, p. 9. 

This genus was orecjted by Felt for midges closely related to Con- 
tarinia Rond., but differing in their triarticulate palpi and conspicuous, 
triangular apical process on their basal clasp segment. Third vein 
united with costa before the apex of wing. Claws simple, strongly 
curved and as long as pulvilli. 

About half a dozen species, most of which appear to be zoophagous, 
have been described so far. Two species, ceylanica and obtusilobae, 
were described by Felt (58) from Ceylon. 

Genotype.— DentifM.a vibumi (Felt). 

Genus Myricomyia Kieff. 

1900. Myricomyia, Kioifor, Ann. Soc. Rntomnl. Francs, LXIX, p. 470. 

1913. Myricomyia, KiolTer, Gen. Ins., fas. 152, p. 185. 

1925. Myricomyia, Folt, Bull N. Y. St. Mus., No. 257, p. 157. 

This small genus, with only two species, has not been previously 
recorded from India. It is distinguished from DenUfibula Felt by the 
absence of apical triangular process on the basal clasp segment. Termi- 
nal clasp segment is stout and twice as long as its diameter. Ventral 
plate is truncate or nearly so. One new species is described below. 

Genotype.— Myricomyia longipalfis Kieff. (By original designation.) 

Myrioomyia poogamiae, sp. nov. 

(Text-fig. 18.) 

This new spe^cics attacks the shoot of Pongamia glabra Vent, and 
givetf rise to large, woody galls on them. 

Mak.— 2 mm. long. Body dark brown. Antennae lost. Palpi 
inarticulate ; first segment short, sub-globose ; second se.gment stout 
and with a length twice its diameter; third segment with a length 
about four times its diameter and basally as stout as the second and 
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Apically redttoai to an acutely painted, cone-shaped tip ; both the 
second and third segmenta with numeroiM long setae. Claws as long 
{IS pulvilli and slightly curved in fore-legs and shorter than piilvilli 
iuid sharply bent in mid and hind legs. Basal clasp segment boat- 
shaped and with a length about twice its breadth in the middle. 
Terminal clasp segment somewhat longer than twice its diameter and 
somewhat bent at the strongly chitinised apex. Dorsal plate shorter 
than ventral plate and deeply bilobed, lobes broadly elliptic. 

Fetnale , — 2*5 mm. long. Body dark brown, densely hairy. An- 
ti'iinae. half the length of body, segments 14 ; fifth segment with a 
stem one-third the length of enlargement, which latter has a length 
about thrice its diameter ; terminal segment with a length over twice 
its diameter and with a prolongation one-third the length of enlarge- 
ment. Palpi triarticulate ; first segment with long setae ; second seg- 
ment Bub-glohose ; third segment fusiform, with a length thrice its 
diameter, more slender than second and with a long slender setae 
apically. Mcsonotiun black, sub-median lines naked. Claws simple 
and a little longer than twice the length of empodinm. Ovipositor retrac- 
tile, onc-fifth the length of body and sparsi^ly clothed with long setae. 



TexT-no. lS.—Myriemyia pongamiact hp. nov. Solid stem galls of Pongamia glabra 
Vent. 

Holotype,^ Male, partly dissected on slide. No. 

AUihCO-types.^ Three females on slide. No.^. 

. Ponaypes,-^ Both females and males in spirit. No.-^ . 

E 2 
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Tyjie-lvcality.— A scrub- jungle, near Taujore, lAadras Presidency, 
Si^outli India. Coll. M. S. Mani, 2.ii.l931. 

Other localities, — Marina, Madras. 

Galls.-— The galls are local or extensive tumescence of branches, 
THchidcs and mid-ribs of leaves. They have not been described so far. 

10-2(1 mm. in diameter. Regular, globose, pyriform, fusiform or 
irregular, extensive, mouiliform, flexuose ; greenish-yellow or brownisli- 
yellow, glabrous when young and tubercular and punctate when old ; 
solid, lignose, cystiferous and indchiscent. Cysts longitudinal. The 
epidermis surrounds a relatively large parenchymatous cortex oi laige 
cells. The cortex is sqiarated from an inner medulla by the annular 
cystiferous zone, in which cysts and vascular bundles are arranged 
alternately. In older galls the m^ulla dries up leaving a large hollow 
space. 

Life-history. — Kggs are laid on the tender shoots. The larvae hatch- 
ing from them bore their way into the stem and, .on reaching the vascular 
bundles, proceed either up or down. This occasions gall formation. 
The larval period is a long one and extends over two months. Pupa- 
tion is in the galls just below the epidermis and takes about four or five 
days. There appear to be two generations in one year. 

Sub-tribe TRIFILA. 

Genus Cliaodiplodt Eieff. 

18»4. CUnodiplMui, Kioffer, FeuiUe Juenet Nat.. XXIV. p. 121. 

1896. Clinodipkmui, Kioffer, Wein. XnUmol. ZeU.. XV, pp. 9.3,* 98. 

1911. Clinodiplaiis, Felt, Joum. N. 7. Xntomal. Soe., XlX, p. 64. 

1913. ClinodipUais. Kieffer, Qen. Jns,. fas. 162, p. 237. 

1918. Clinodipltmifi, Felt, BvU. N. 7. St. Mvs., No, 202, pp. 177*179. 

1920. ClinoAiplonti. Brunotti, Uet. Ind. Mua.. XVII, p. 16. 

1926. Clinadiplosis. Folt, BvU. N. 7. 8t. Jius., No. 267, p. 162. 

1928. Clinodiploais, Senior* White, Cat. Jnd. Ina., pt. 16, p. 16. 

This genus comprises about a dozen species. No adult form of this 
genus has as yet been described from In^ ; but Kieffer (105) descjrib- 
ed three species, nodifex. artemisiarum and ceUularis. from larval forms 
only. 

Palpi quadriarticulate. Antennal segments 14, circumfila regulu and 
not greatly produced. Claws toothed on fore and mid legs a^ simple 
on hind legs. Basal clasp segment not bilobed and without a spine. 
Terminal clasp segment fusiform and- not dilated. Ventral plate elon- 
gate and apioally emarginate. Dorsal plate deeply bilobed and tri- 
angularly emarginate. 

Oenoiype.'—CUnodipl^ dUorus Kiefi. (By original designation.) 

Genus Oribromia Eieff. 

1913. Oribmnia, Kieffer, See, Ind, Mue., IX, p. 199. 

1913. Oribnmia, Kieffer, Qen. Ine.. fto. 162, p. 194. 

1920. Oribremia. Bmnetti, See. Ind. Mue., XVII, p. 14. 

1925. Oribremia, Felt, BnU. N. 7. 8t. Jfw., No. 267, p. 162. 

1928. Oribnmia. Senior-White, Cat. Ind. Ine., pt. 16, p. 11. 

This genus is distinguished from Clinodiplosis Kieff. by its apically 
rounded ventral plate and deeply and narrowly divided dorsal plate. 
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The OX 1 I 7 speoies of this genus, muUifida^ was described by Kieffer (1913) 
from midges taken in the Kumaon Hills, Western Himalayas. The type 
location could not be traced. 

GenoUfpe. — Oribrmia tnuUifida Kicfi. 


Genus Myeodiploiis Rubs. 

1863. IHjplfMM (jMfiini), Winnertz, IAnn» SrOomol. StcM.^ VIII, p. 207. 

1895. Myeodiploaia, Bubsaamen, EiUomol. jVocAr., XXI, p. ISO. 

* 1806. M^Dodifioaia, Kieffer, Wein. EiUomd, Zeit., XV, pp. 92-06. 

1807. Mvcodiploaia, Kioffer, Sjfnop. Cecid. Burop. Algerte, p. 28. 

1908. Mycodiphaia, Felt, BiM. N. Y. Et. Mua., No. 124, p. 400. 

1010. Myeodiphaia, Riibeaameii, Zeit. Wiaaenach^ft. JnaekUnbioLt XV, p. 280. 

1011. MycodipUmaf Felt, Joum. N. Y, EnUmd. Soc.^ XIX, p. 64. 

1013. Myeodiphaia, Kioifer. Gen. Ina., fas. 162. p. 241. 

1918. Myeodiphaia, Felt, BuU, N. Y. 8t. Mua., No. 202, p. 170. 

1020. Mycodiphda, Brunetti, Rac, Ind. Mua., XVII, p. 16. 

1926. Myeodiphaia, Felt., Bull. N. Y. 8t. Mua., No. 267, p. 162. 

1028. Myeodiphaia, Senior- White, Cal. Ind. Ina., pt. 16, p. 16. 

This genus comprises numerous small, light browm or yellowish 
midges, which breed on various fungi. The genus is recognised by the 
following characters : Palpi quadriarticulate ; antennal segments 14, 
circumfila regular or nearly so, without greatly produced loops, middle 
circumfila of male not short ; third vein united with costa beyond the 
apex of wing; daws unidentate on fore-legs and simple and slightly 
curved on mid and hind legs. 

Genotype.. — Mycodijdnsis coniophaga (Winnertz). (By original desig- 
nation.) 


MycodiplmU iiidica Felt. 

1020. Myeodiphaia indiea, Yelt, Mem. Dept. Agrie. Ind., Entomd. 8er., VII, 
1028. Myeodiphaia indica, Sonior-Whito, Cat. Ind. Ina., pt. 16, p. 16. 

This is a small, reddish or reddish-brown midge breeding on spores 
of the rust fungus, attacking oambu, Pennisetum typhoideum Gertn. 
The antennae are twice the length of body in male and nearly as long 
as body in female. Mesonotum is thickly clothed with yellowish hairs 
in male. I refer to this species numerous maggots found on leaves of 
eotWhu with rust disease on the Borstal Farm, Tanjoro, South India. 


Genus Schudbraaia Felt. 


1926. Sduzobremia, Felt, ETihmd. Month. Mi^., IMnn, hXU, p. 183. 
1028. Schizobremia, Senior- White, Cat. Ind. Ina., pt. 16, p. 16. 


This genus appears to fall between Mycodiphsis Rubs, and Diadt- 
plosis Felt. It resembles the former in its strongly curved, unidentate 
claws on fore and mid legs and simple claws on hind legs, but differs 
in its triarticulate palpi and third vein united with costa at the apex of 
wing It resombles the latter in its triarticulate palpi but differs m 
its stiondy bent claws and relatively longer ventral plate. Only two 
species, of which one is Indian, liavo been descnbecl so fai^ 

As no genotype has so far been indicated, I designate S. fomomna 
Fdt as the type of the genus Sekizobrmia Felt. 
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Sduzobremia malabarenrit Felt. 

]927. Schizobtf-mia mduharmsis, Folt. Mem. Agrie. Ind., BnUmol.Ser 
X, pp. 1-2. 

This is a small yellowish midge with the antennae about thiee-fourths 
the length of body. It breeds on the mealy bug, J^seudococcus virgatus, 
in South Malabar. Felt provisionally referred the midge to this genus. 

Genus Diadliplotit Felt. 

1911. Diadiplmtie, Felt, Joum. N. Y. EtUomd. 8oe., XIX, p. 

1912. Dutdiploaigy KielTor, Oem. Jng., fas. 162, p. 240. 

1018. IHadiplmig, Felt, IMl. N. Y. Si. Mug., No. 202, p. 204. 

1020. Diadiplogig, llninelti, Eec. Ind. Mvm., XVIT, p. 14. 

102fi. Diadiplmig, Felt, BulL N. Y. St. Mug., No. 267, p. 162. 

1028. Diadiplogig, 8enior> White, CeA. Ind. Ing., pt. 15, p. 16. 

This genus was erected by Felt for midges closely related to Myco- 
diplosis Rubs., but with triai-ticulate palpi. Claws are not sharply 
bent. Terminal clasp segment is not greatly produced. Ventral plate 
short and broad. 

Of the two Indian species, coccidivora Felt, was described from Ceylon. 
The species, tndtm Felt, was taken at Pusa. It breeds on the scale- 
insects, Phenococcufi hirmlus of Mulberry and Pseudococcus corytrihatus. 

The genotype is D. coed Felt and not D. coccidivora Felt, as given 
by Senior-White. 


Key to species. 

L Circnmfila loopn 8, Htcma of lifMi antennal angmenta 

equal, alKlomon yollow />. coccidivora Felt, 

n, Circumfila loopa 10, Hluma of fifth antennal ac^monts 

unequal, urKlomeii mldish-brown . . . . /). indiea Felt. 

Genus Xipliodiploib Felt. 

1916. Xiphodiplmg, Felt, Joum. N. Y. Entomol. Soc., XXIII, p. 180. 

1920. Xiphodiplogig, Brunotti, Eec. Ind. Mug., XVII, p. 16. 

1926. Xiphodiplogig, Felt, Bull. N. Y. St. Mug., No. 267, p. 162. 

1028. Xiphodiplogig, Senior-White, Cat. Ind. Ins., pt. 16, p. 17. 

This genus is related to Diadiplosis Felt, from which it is distinguished 
by its greatly produced terminal clasp segment being equal to the basal 
clasp segment. Ventral plate is longer than dorstd plate, moderately 
broad and rounded apically. Palpi triarticulate. The only species 
of this genus, fulva, is described by Felt from Ceylon. 
Oenotype.—Xiphodiplosis fulva Felt. 

Genus Ardurocnodu Rubs. 

1896. Arthroenodax, Kubaaamen, ITetft. EnUmoL Eeit., XIV, p. 189. 

1896. Arthroenodax, Kieffor, Wein. EnUmd. Eeit., XV, 92. 

1897. Arthroenodax, Kieffer, Spnop. Cecid. Europ. Algerte, pp. 29. 

1908. Arthroenodax, Felt, Bull. N, Y, St. Mus,, No. 124, p. 403. 

1911. Arthroenodax, Felt, Jowm. N. Y, Entomol. Soe., XIX, p. 67. 

1913. Fdtodiplogig, Kieffor, Oen, Ing,, fas. 162, p. 164. 

1913. Arthroenodax, Kieffer, (Jen, Ins,, fas. 162, p. 166. 

1920. Fdtodiplogig, Brunetti, Bee, Ind. Mug., XVII, p. 12. 

1926. Arthroenodax, Ftfit, BuU. N. Y. St. Mug., No. ZSI, p. 163. 

1028. Arthroenodax, Senior-White, Cat. Ind, Ing,, pt. 16, p. 8. 
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This genus compriises numerous small, yellowish midges, with a zoo- 
phagous habit. It is distingmshed from Xiphodiplosis Felt by its simple 
claws on all legs. Palpi quadriarticulate. Antennal segments with 
lengths less than their diameters and with short circumfili. Third vein 
united with costa before the apex of wing. Pulvilli as long as claws. 
Felt believes Feltodiplom Kieff. to be identical with Arlhrocnodax Rubs. 
Two species, ruthurfordi and mlkmana, were described by Felt (3C) 
from Ceylon. 

Genotype, — Artjkrocnodax vitis Rubs. (By original designation.) 


Genus Bficrodiploni Tav. 

1908. Microdiplosis, Tavaros, BnteriOf VII, p. 166. 

1913. MicrodiplosiHf Kioffer, Oen. 1 m,, fas. 162, p. 210. 

1926. Mkrodiplatis, Felt, Bull. N. 7. Bt. Mm., No. 267, p. 163. 

This genus, not previously recorded from India, comprises minute 
midges breeding in galls of Acarina. It is related to Afthmnodax 
Rubs., which it resembles in its simple claws on all legs, quadriarticulate 
])al])i and pulvilli equal to claws, but differs in the relatively longer stem 
of its flagellate antennal segments and relatively longer circumfila. 
Third vein united with costa near or at the apex of wing. Ventral plate 
slender, emarginatc, apically enlarged and longer than dorsal plate. 
Kieffer (111) describes the pulvilli as rudimentary but I find them well 
developed, though short. 

Gcnotype.—Microdiplosis zambensis Tav. (By original designation.) 


Microdiplosii pongamiae, sp. nov. 

(Text-figs. 19 and 20.) 

This species was bred from the polypoid galls on the hjaflets of Pon* 
gamia ghhra Vent, along with the mite, Eriophyes climoni Massee. 
1 refer to this species a scries of midges bred by Annandale from the 
polypoid galls taken at Chilka Lake and now in the collection of the 
Zoological Survey, Indian Museum. 

Male.— 1 mm. long. Body yeUowish. Antennae one-fourth longer 
than body ; segments 14 ; first segment broadly obpyriform, deeply 
excavated apMly, with a length three-fourth its diameter ; second 
segment irregularly sub-globose, with a length a little greater than its 
diameter ; third segment with the apical enlargement stouter than the 
basal, stems sub-equal ; fourth segment united with third and a little 
longer, basal stem with a length about one half the diameter of the basal 
enlargement, apical stem with a length over one half the diameter of the 
apical enlargement ; fifth segment sub-equal to third, apical enlarge- 
ment lengthened>out both basally and apically, stems sub-equal. Palpi 
quadriarticulate ; second segment short, globose ; third segment ovoid, 
one and half times as long as second and equally stout ; fourth segment 
twice the third. Mesonotum yellowish-brown, daws simple on all 
legs, somewhat sickle-shaped, about as long as empodium. Basal clasp 
segment irregularly triangular, with a length about twice its breadth 
at the base. Terminal oalsp segment swollen basally, slightly and 



426 


Beoofds of the Iniian Museum, [ Vol. XXXVI, 

evenly curved distal portion with a length five times its diameter, 
minutely bidentate at apex. 



TaxT-xiQ. 19 . — MierodiphitM pongamiM, gp. nov, Fomalo gliowing the hoocl partially 
covered over by the thorax. 

Female . — 0*76 mra. long, Bo<ly dirty yellowish-brown, thickly 
haired. Antennae three-fourths the length of body ; segnumts 14 ; 
second segment ovoid, with a length one half greater than its diameter ; 
third segment fused with the fourth, with a stem one-fifth the length 
of the cylindrical eidargement, which latter has a length two and half 
times its diameter ; fourth segment a little shorter than third and wntli 
a stem one-fourth the length of enlargement ; fifth segment a little 
shorter thsin fourth, with a stem one-half the length of the enlargement ; 
stems of other flagellate segments gradually increase in length ; stem 
of penultimate segment transparent, one-third the length of the en- 
largement. Palpi quadriarticulate ; first segment short, ovoid ; second 
and third segments sub-equal, each with a length about four times its 
diameter ; fourth segment a little shorter and more slender than third. 
Mouth parts somewhat prolonged. Thorax distinctly produced over 
the hetid. Mesonotum dark brown. Claws bent at right angles, with 
rudimentary pulvilli. Ovipositor long, partially retractile ; terminal 
lobes vrith a length three times the breath. 

Holoiype.-— Male, in spirit. No. -§|-. 

AUotype.— Female, on slide. No. 
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Paratypes.rr- Both males and females, in spirit. No. On sliiles 

XT „ WKtt 1081 

Nos. -gj" and 

Hmotypes,— (N. Annandale coll.) in spirit.' No. . 

TypedocaUty.--- A scrub-jungle near Tanjore, Madras Presidency, 
Rmith India. Ooll. M. S. Mani, 17.vii.l933. 



Tkxt-pw. 20 . — MierodipUtm pongamitvif «p. nov. a, iintionnal wjgmonts of main ; />. 
automial 80 «raoiita t)£ fonialo ; e. iiwlo rfoultalia ; a. b. tlwiumori ; 6 . ». Ijanal claap 
ae^meiifa ; d. «. (lotoil jmginflut ; ». t. style ; <. «. tenniual aegmeiit j ». p. wwtral 
plato. 

Other looaMties. — Coimbatore, Vellore, Ma»lras, Chilka Lake Islands, 
and Calcutta. 

GaUd.— The polypoid galls were believed by Cherian to be produced 
l»y the mite, Eriophyes cheriani Massee. Further inv(wtigations (121)), 
however, have shown tiuit both this mite and the new species of midge 
described above are responsible for its formation. Neither of them 
alone produce such galls. 

10 mm. long, 6 mm. thick. Regular, obovoid or obliquely obpyri- 
[orm, polyp-Uke, hollow, pedicellcd galls on the upper surface of the 
leaflets. Simple or compound, unilocular, acystiferous and indehiscent. 
Cavity communicates with the outside by a narrow passage through 
the pedicel. Greenish or dark-greenish, glalirous or rarely pubescent 
or tomentoso on the outside and with numerous gnmulations and eri- 
neums on the inner side. Palisade and sponj^ parenchymae of leaflets 
(ioinpletcly degenerated into broad, horse-shoe shaped, unchnercntiated 
parenchyma. There is an apparent increase of vascular bundles and 
ii brous tissues in the gall. 

Life-history.-'Sot known in detail Earlier stages not studied- 
larvae live in company with the mites and feed on the plant tissues. 
Pupal period is variable with seasons, occupying only about ^rce days 
in dry weather and more than a week in wet weather. There are 
apparently many generations in one year. 
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Genus CeddomyMlla Del Gucr. 

19J8. Ceddotnyidla, Del Gueriuo, Bibl. Agr. Cologna, p. 247. 

1925. Ceeidomyielta, l^olt, BvU. A\ Y. St. JIfug., No. 267, p. 103. 

1 am recording this genus for the first time from India. It is closely 
related to Microdiplosis Tav., from which it is distinguished by the rela- 
tively longer stems of its flagellate antennal segments. The lobes of the 
divided dorsal plate are long, triangular and shorter than ventral plate. 
The new si)ecies described below is referred to this genus. 

Ceddomyiella crataovae, sp. nov. 

(Text-ligs. 21 and 22, plate \ II, figs. 4 and 5.) 

This new species produces leaf-bud galls on Crataeva religiosa Forst. 

1-26 mm. long. Body yellowish-brown. Antennae a little 
longer than body, segments 14 ; third segment fused with the fourth, 
stems one-fourth and three-fourths the length of basal and apical en- 
largements respectively, apical enlargement somewhat constricted about 
its basal fourth ; fourth segment wdth stems one-third and throe-fifths 
the enlargements, basal enlargemcjit sub-globose, apical enlargenuMit 
sub-cylindrical, slightly constricted in the middle, with a length over 
one half greater than its diameter ; ninth segment with stems eqiuil to 
and three-fourths the enlargements ; terminal segment with a stojii 
a little longer than basal sub-globose enlargement, apical eidaigement 



Text-fig. 2Ti.—CeeidotHy{(-lla trafan'oe, up. noy. a. sntonnal w^inpn tfl of nulej 
antoiuiftl HogmontH of feiuHlo. 

distinctly swollen in the middle. Palpi quadriarticulate ; first segment 
very short, stout ; second segment stout, cylindrical and with a length 
twice its diameter ; third segment one-half longer and more slender 
than second ; fourth segment sub-equal to third and sparsely setose. 
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Mesonotum brown. Claws simple and as long as pulvilli. Basal clasp 
segment broadly and roundly triangular, with a length a little less than 
twice the breadth and sparsely setose. Terminal clasp segment short, 
stout, slightly curved, strongly chitinised and bidentate apically. Dorsal 
plate with a rounded apex, eniarginate and longer than the ventral 
plate. 



Text-fig. 22.—CetidMuykUa crataeme, np. nov. Male genitalia. 


Femak.— 1 mm. long. Body bright orange. Antennae as Ipng as 
l>ody, segments M, with a bastil whorl of long and an apical whorl of 
shorttjr setae ; third segment with a stem one-seventh the length of the 
cylindrical enlargement, w'hich latter has a length twice its diameter ; 
fifth segment with a stem about one-fouith the length of enlargement, 
which latter has a length one-fourth greater than its diameter ; ter- 
minal segment with a length four times its diameter and somewhat 
reduced towards the apex. Palpi quadriarticulate ; first and second 
segments short and slender ; third segment a little longer and stouter ; 
fourth segment very stout and much longer than the rest, sparsely 
covered with short setae. Pulvilli longer than claws in fore-legs and as 
long as claws in hind legs. Ovipositor half the length of body. 

Cotypes,—’ Males and females, partly dissected on slides. Nos. 
and^. 

Paratypes.— Males and females in spirit. No. . 

Type-iocality— A scrub-jungle near Tanjore, Madras Presidency, 
South India. Coll. M. S. Mani, 7.vii.l933. 

Other localities . — Medical College Grounds, Madras. 

QaUs.— The galls are homologically leaf buds, leaflets or out-growiihs 
from the cortex of the shoot. 

6-15 mm. in diameter. Irregular, globose or pyriform, local or 
extensive, free or compound ; lobed, solid, fleshy, succulent, tubercular, 
yellowish-green or yellowish-white on the surface and greenish within, 
with narrow irregular spaces. When cut, the gall presents the appearance 
of a ruminated endospermous seed. Larvae are found in the spaces 
between the lobes. The substance consists entirely of simple paren- 
chyma with all the veins intact and scattered in the parenchyma. Centres 
of cell proliferation are parenchyma of leaves and cortex of young stems. 

Life-history,— Eggs are laid on the tender leaf buds and maggots 
hatch out on the second or the third day. They attack the developing 
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buds and thus occasion the formation of galls. Larval period is about 
two weeks, at the end of which the scarlet-ied maggots creep out of 
the gall and waniler on the surface of the plant for a time and Anally 
drop to the ground. They burrow into the soil to a depth of about one 
to two inches, where they pupate in small oval, silken-lined chambers. 
At this time they appear to be very sensitive to light, as any exposure 
retards their development. Pupal period takes about three days, at the 
end of which the adults escape from the soil. There are several genera- 
tions in the year. 


Genus Chrysodiiilosit Kieff. 

1011. Chrysodiplttsia, KieiTer, Trana. JAnn, 8oc., London^ XIV, p. 318. 

1013. Chrysodiplosia, KiolTer, Oen. Ina^t fas. 162, p. 146. 

1020. ChrysfMplosw, llruiietti, B&:. Jnd, Mua., XVlI, p. 12. 

1026. Chrysodiplosia, Felt. Bull N, Y. 8t. Mvs., No. 267. p. 163. 

1928. Chrysodiplosia, Henior-Whifce, Cat. Ind. Ins., pt. 15, p. 7. 

This genus is recognised by its quadriartioulate palpi, finely denti- 
culate antennal hairs and dense yellowish hairs on the thorax. Wings 
rather deiLsely brown-haired, with clear spots, costa scaled black, third 
vein united with costa before the apex of wing. Claws simple on all 
legs. ‘ 

Gemtype.—Chry8odijdoiii8 ^uldtericornis Kiefi. 

Chrysodiplosis squamatipet Kief!. 

1012. Chrysodiplosia apmnuUipea, Kieffor, Sped. Zeyl., VIII, p. 28. 

1020. Chrysodiplosis sqmnuaijics, Brnnotti, Bee. Jtid. Mvs., XVJT, p. 12. 

I refer to this species one badly damaged midge in the Indian Museum 
collection bearing the label : Peradeniya, Ceylon. It is presumably one 
of the paratypes mentioned by Brunetti. 

Genus Plutodiplosia Kiel!. 

1012. riutodiplosis, Kieffor, 8p<d. Zeyl., VHI, p. 27. 

1013. PluloilipliHtijt, Kidffor, (len. Im., fas. 162, p. 100. 

1020. Plubsliplosis, Hrnniitti, ifnr. Ind. Mus., XVIT, p. 12. 

1026. PhUodiplosis, Foil, Boll. N. Y. 81. Mus., No. 267, p. 164. 

1028. Philtidiidusis, ISonior* White, CiU. Ind, Ins., pt. 16, p. 9. 

This small genus is distinguished from Chrysodiplosis Kiel!, by its 
tliird vein united with costa beyond the apex of wing and by its one 
or more produced loops of circumfila. Palpi quadriarticiilate. Wings 
yellow with black spots. Logs thickly scaled and spotted. Pulvilli 
as long ns claws. The only species of this genus, magnifica, was described 
by Kieifer (109) from Ceylon. 

Genotype.— Phttodiplosis tnagnifica Kiel!. (By original designation.) 

Genus Raodiplorit Felt. 

1020. Bandipfosis, Fnit, Mem. Dept. Agrie, Ind,, Entonud. 8er., VII, p. 6. 

1026. Baodiphisis, Folt. Butt. N. Y, 8t. Mus., No, 267, p. 166. 

1028. BitodipUtsis, Sonior*Whito, Gat. Ind. Itu., pt. 16, p. 14. 

Tliis genus was erected by Felt for midges Jbred by A. G. Rao from 
Mango in Thaton, Bunirn. It is related to Garyomya Felt and Macrodi- 
pilosis Kiefi., but differs in its very narrow wings, having a length four 
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times its brcudtb, iii the relatively longer stem of its flagellate segments 
and in its ovipositor having a length one-third that of the abdomen. 
Only one species, mmtalis, has been described so far. 

Genotypc,~-llaodipbffis oricntalk Felt. (By original designation.) 

Genus Androdiplosis Felt. 

1016. Andr()di2ttMu, IVlt, Jovm. JV. Y. KnUmud. Sw., XMII, p. 182. 

1920. AndrndiploMM, Bninetli, Jire. Ivd. Afim., XVM, i». IS. 

192.6. AtKlri}di^(uu, Folt, BvU. N. Y. Si. Mits., Nci. 2.57, p. 106. 

1928. AndrodiploiiiM, Senior-White, Cat. bid. big., pt. 16, p. 16. 

Basal flagellate antennal segments of female plainly biiiodose. Ful- 
villi as long as claws. Ovipositor short and without a consjiicuous pro- 
cess on the lobes. 

The only species of thia genus, cocddkwa, was doscribetl by Felt 
from Ceylon, and the description is based on a female specimen. 

Genus Dxplecot Kiel!. 

1012. Co])rodiplMi/t (jiarlim), Kioffer, Spol. Za/l, Vlll, p. 29. 

101.3. Dipkeuji, Kioffor, Rvll. Ntd. Hii4. Site. Mrh, XX\’ll, p. .56, 

1913- Dipkevg, Kiuilor, Om. Inn., fow. 162, p. 21H. 

1920. Dipheus, Brunotti, Bar. Jnd. Mm., X VII, p. 14. 

192.6. JHplfcm, Folt, Bull. N. Y. Si. Mus., No. 267, p. 106. 

1928. IHplccus, Senior- White, Cat. Ind. Ins., pt. 16, p. 11. 

This genus is distinguished from Androdipbsi^ Felt by its nidimcntary 
pulvilli. The type in the Indian Museum is badly damaged. 

Genotype.^ Ikplecus inconspicuus (Eiefl.). (By original designation.) 

Diplecus inconspicuui (Eiefi.). 

(Text-fig. 23.) 

1012. Coprodiphnin ineaanpkuua, Kieffer, Spol. Zeyl., VIII, p. 29. 

1013. Diplemn ineompicum, Kieffor, BulL Nat, Hint. Metz, AXVJI, p. 66. 

This is a small reddish coloured species described from Ceylon. 
Fragments of a single midge, apparently a paratype, were found with 



Tm-vn}. 23.— /NpIeeiM inconapteutta (Kieff.), Wing of male. 

the label : Coprodipions inconspicuw Eieff., Peradeniya, Ceylon, Ind. 
Museum. In order to prevent its further deterioration, 1 have mounted 
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i*b in Oanada balsam (Slide No. Female 1 mm. long. Olawa 

short and without a distinct empodium. 


Genus Oneoliella KJeil. 

OrsKfdin {pvtim), KioiTur an;! Ma!i!iatoa;;o, MarctUia, VIII, p. 12.'). 

I!lt2. OmenlieUti, Kinflur, MarreUiOf XT, p. 231. 

1313. OrmMe.ll(t, Kioffor, Oen. /»«., fas. li)2, p. ].>2. 
ifl20. OraedieJUa, Rrunetlj, Rec. Tnd. itfws., XVIf, p. 15. 

1925. OraeolieUa, Folt. BuU. N. K. m. Mus., No. 257, p. 167. 

1028. OraealieUa, Senior* AVhito, CtU. Ind, Jna., pt. 16, p. 7. 

This genus is distinguished from Orsedia Kiel!, and Mass., to which 
it is related, by its quadriarticulatc palpi and live loops of circumfila 
on the flagellate antennal segments of female. Third vein united with 
costa beyond the apex of wing. Claws simple on all legs and not sliarply 
bent at right angles. Fulvilli a little longer than claws. Basal clasp 
segment lobed, lobes basal and obtuse. Ventral plate long, broad and 
broadly rounded apically. 

Genotype,— Orseolidla javanica (Kief!.). (By original designation.) 
Key to species. 

L Antoiinao thra^-foarths tlio iongfch of body, pnlviUi a Httio 

longer tihan claws 0. apludaa Veit. 

II. Anteanao as long as body, palrilli as long as claws . 0, yraminia Felt. 


Oneoliella apludae Felt. 

1026. OraeolieUa apludae^ Felt, Mem. Dept. Aerk. Ind., KMomd. Ser., VII, p. 8. 

This is a larg.) midge which breeds in galls of the grass, Apluda varia 
Hack. Mesonotum reddish-brown in both sexes. Abdomen yellowish 
in male and reddish-brown in female. 


Oneoliella graminiB Felt. 

1021. Oraedielia gramink, Folt, Mem. Dept. Agric. Ind., EntomoL 8er., VII, 

p. 22. 

This is a slightly larger species than the above. It gives rise to galls 
on Andropogon sqmrosus Linn. 


Genus Leetodiploeie EieS. 

1884. Lestodiphaia, Kioffor, BvU, Soc. EtUomdl. France, LXIII, p. 2S0. 

1804. Goprodiploaia, Kieifor, Fttelle Jeunea Nat., XXIV, p. 84. 

1804. Ilemidiploaia, KioiTor, j9nn. Sc, Nat,, I, p. 0. 

1008. fjeatodiptoaia. Felt, BuU. N. Y. St. Mas., No. 124, p. 407. 

1910. fjeatodiploaia, Rabsaamon, Zeit. Wimn, InaelOeiUnal., XV, p. 285. 

1011. Leatodiploaia, Felt, Joum. N. Y, Entomot: Soc., XIX, pp. 69-60. 

1013. Leetodiploaia, Kioffor, Oen, Ina,, fas. 162, p. 196. 

1020. Leatodiploaia, Brunotti, Rec. Ind. Mua., XVII, p. 14. 

1925. Leatodi^ia, Felt, Buff. N, Y. St. Mua,, No. 267, p. 167. 

1928. LeOodiploaia, Senior-White, Gat. Ind. Ina., pt. 16, p. 11. ^ 

This genus comprises numerous small to medium-sized, yellowi4i 
or brownish, zoophagous midges. They feed on the larvae of othei 
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Itonids, Mycetophilids, Xylophagids, etc. A number of species are 
also inquilines in different midge galls. 

The genus is recognised by the triangular lobe at the base of the 
slender basal clasp segment. Dorsal plate short, deeply and triangularly 
cmarginate, lobes narrow, parallel and broadly rounded. From the 
typical LesUdiplom Kieff. the sub-genus Coprodi'phm Kiefl. is separated 
by its hyaline wings, which, however, is not a reliable character. 

One species of this genus,, ceyknicus, was described by Kieffor (109) 
Ivom Ceylon. ' 

Gef\ptype.--Lestodi]^si8 aU^ Kieff. (By origiiml designation.) 

Genus Pachydiploiii Kieff. 

1913. Pachydiphaia, Kieffor, RuU. Nat, Hist. Soe. Metz., XXVIII n. 108 
1913. Pachydifdosis, Kieffor, Gen. Ins., fas. 162, p. 224. ' 

1920. Paehydiplosis, llninetti, Use. Ind. Mvs., XVII, p. 15. 

192.5. Paehydiplosis, Volt, BvU. N. Y. Ht. Mus., No. 267, p. 169. 

1928. Paehydiplosis, Sonior-Whito, Cat. Ind. Ins., pt. 16, p. 14. 

Felt (76) places this genus between Pkinelielk Sitn. and Itonula 
M(ug. in the series with dorsal pLite not incised. I find, however, that 
this genus more closely approaches Styracodiphsis Tav. (172) in its deeply 
and roundly incised dorsal plate, with broadly rounded lobes and 
in its moderately short, stout, terminal clasp segment but differs 
ill the same not being <lentate or serrate. The genus would thus be 
more correctly placed with Styracodipilods Tav. 

Paehydiplosis is distinguished from Lestodiphsis Kieff. by its unspotted 
wings and basal clasp segment not conspicuously lobcd. It is distin- 
guished from Itonida Mcig. by its relatively shorter terminal clasp seg- 
ment, longer conical ovipositor and by the dorsal plate. 

About half a dozen species, most of them previously referred to 
(Jlinodiphsis Kieff., liave been described so Kieffer described two 
Indian species. 

Genotype.— Paohydipksis apricanus Kieff. (By original designation.) 

Partial key to species, 

L Pulvilli shorter than claws P. oryzae (Wood-Mason) Mani. 

IL Mvilli as long as claws . . . . . P. ceylanicus (Kieff.). 

Pachydfiplons oryzae (Wood-Mason) Mani. 


1881. Cseidomyia oryzae, Wood-Mason in Riley, Aner. Naturalist, p, 140. 

1890. Cseidomyia oryzae. Cotes, Ind. Mus. Notes, I, p. 103. 

1021. Paehydiplosis oryzae. Felt, Mem. Dept. Agric. Ind., Nntomol. Ser., VJI 

p. 16. ’ 

1028. Paehydiplosis oryzae, Senior- White, Cat. Ind. Ins., pt. 16, p. 14. 

This midge was first observed on paddy by Wood-Mason (187), who 
proposed for it the name Ceddmyia oryzae, but published no descrip- 
tion. Subsequently Felt (72) identified the midge bred from the “ silver- 
shoot ” galls of paddy at Coimbatore as belon^'ng to the genus Pachy- 
diphsis Kieff. ami assuming that it was identical with Wood-Mason’s 
Ceddomyia oryzae, called it Paehydiplosis oryzae (Wood-])^n),->but 
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did not pu1)li8h any description. 1 describe the midge below, and 
have retained the name in view of the fact that it is well-known to 
workers on this group. 

The following description is based on midges in llamachandra Kuu s 
collection, kindly placed at my disposal by Dr. T. V. Ramaktislma 
A) 7 aT, Government Entomologist, Agricultural College and Research 
Institute, Coimbatore. 

Mak.— 3 mm. long. Bcnly yellowish-brown, sparsely haired. An- 
tennae dark reddish-brown, thickly haired, nearly equal in length to the 
body, segments 14 ; third segment with stems one-fifth and o^e-half 
the lengths of the basal and apical enlargements, basal enlargement 
broadly ovoid, with a length nearly equal to its diameter, apical en- 
largement sub-globose, with a length about twice its diameter ; fourth 
segment fused with third, sub-equal, stems one-fifth and one-half the 
basal globose and a])ical sub-cylindrical enlargements ; fifth segment 
a little shorter than fourth, stems two-thirds and one-half the basal and 
apical enlargements ; tenth siigmciit with a basal stem tliree-fourths the 
length of basal globose enlargement and with an apical stem two-thirds 
the length of the apical sub-cylindrical enlargement, which latter is con- 
spicuously constricted at its basal one-third ; penultimate segment with 
a basal stem sub-equal to the basal globose enlargement and an apical 



TKXT-no. 2i.-^P(tchydiphiiii oifyzae (Wood-Muon) ManL aJ>. Mtennal segmonta of 
male ; e. rniteimal (wgments ol female. 

stem one-half the length of apical enlargement, which latter is distinctly 
stouter apically than basally and has a length about twice its diameter ; 
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ttjrminal segment sub-eylindriciil, with a length twice its diameter and 
with a prolongation a little less than half its length. Palpi quadriarti- 
oulate, short, sparsely setose ; first segment short, stout, broader than 
long ; second segment nearly as long as first but mure slender ; third 
segment a little longer and more slender than second ; fourth segment 
nearly equal to third, somewhat stouter and less setose, tip broadly 
and evenly rounded. Mesonotum brown, sub-mediaii lines sparsely 
haired. Scutellum dirty yellowis]i>brown, post-scutellum darker. 
Halteres, stem light yellowish, head greyish-brown. Legs densely hairy 
and (lark brown. Claws simple on all legs, evenly and slightly curved. 
Pulvilli half the length of claws. Abdomen brownish-yellow, sparsely 
setose. Genitalia pale brown, somewhat thickly setose ; basal clasp 
segment with a breadth at the base half the length and a breadth at the 
apex one-fourth the length, swollen basally and moderately setose ; 
terminal clasp segment about half the length of the basal clasp segment, 
rather thickly swollen at the base, somewhat curved beyond the basal 
half, sparsely setose and strongly chitinised apically ; dorsal plate 
deeply and broadly bilobed, lobes reddish-brown, thickly and shortly 
setose, with a leu^h twice the bi'eadth, evenly and broadly rounded 
apically. 





Tbxt-vio. 25 .-~Pachydiplon 8 (Wood-Mason) Mani. Male genitalia. 

Fmak.— 3*5 mm. long. Body bright reddish-brown, thickly haired. 
Antennae dark brown, m^erately thickly haired, about half the length 
of body, segments 14 ; third segment with a stem one-ninth the sub- 
cylindrical, distinctly binodose enlargement ; fourth segment about 
three-fourth the length of third, with which it is fused, stem one-sixth 
the length of enlargement, which latter is constricted at its basal one- 
fourth ; fifth segment nearly equal to fourth, stem about one-quarter 
the length of ei^rgcmeut ; ninth segment with a stem about one-third 
the length of the cylindrical enlargement, which latter has a length 

F 
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about two md half timra its diameter. Palpi quadriartioulate, gparsolv 
setose ; first segment short, stout ; second segment with a leiiSf^*^ 
ti^itodiameter;third nearly equal to sc^nd; fourth sS S 
a little loiter tlmn third, broadly and evenly rounded apioally. Meso- 
notum dull ^dish-brown at the sides and brownish-black between the 
sub-median Imia, which mc tUckly haired. Scutellum reddish-brown 
post-BCUtellum dark r^dish-browrn. Legs brownish and sparsely setose’ 
Claws ^plo on diverging and somewhat curved at very tip 

only. Mvilh half the length of claws but project beyond them AMo*^ 
men bright r^dish-brown in fresh and dark reddish-brown in.ollr 
specim^, moderately wtose. Ovipositor short, conical, terminal lobes 
rf^ellae with a length two and half times its greatest width, sparaely 



Thst-mo. 26.~-Pachydiplona (Wood-Mwon) Manl. Exuvium of femate ahowins a trans- 
v6P8e row of Bpinea on the doraum of the abdomen. 

Exuvium of female. 5 mm. long. Antennal horns (cephalic horns) 
strongly chitinised and acutely pointed but not serrate anteriorly. Wing 
oases touch the posterior margin of the second abdominal segment. 
IDnd legs reach but do not touch the posterior margin of the fifth abdo- 
minal segment. Dorsum of abdomen with transverse rows of stouty 
short, posteriorly recurved, strongly chitinised spines near the anterior 
znugin. Dorsim of ^t segment without spines ; second segment 
with an anterior rudimentary ancL a posterior well-developed row ; 
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third segment with two wcll-dovelopcd rows of alternating spines ; 
rest of the segments up to the last but one similar ; the penultimate 
segment with spines longer, more slender and more acutely curved than 
on all the other segments. Spines on the sides of the segment shorter 
than those on the middle. 

Hohtype . — Male, partly dissected on slide. No.-^, . 

Allotype. — Female, partly dissected on slide. No. -|5“ . 

Paratypee.— One male and one female on pins. Nos.-^^ and • . 

Type-locality. — Coimbatore, Madras rresidency, vSouth India, Coll. 
Y. Jl. Rao, 28.vii-9.viii. 1916. 

Retmrks. - This midge gives rise to long, tusk-shaped, white or pale 
brown, hollow galls on the shoot of the paildy ])laut and ])re- 
verits the formation of ^ilic earheads ; it is the cause of the disciise 
popularly called anahomban. The damage is often ver>' extensive. It 
occurs almost throughout South India and to some extent in Bengal. 
The Proctotrypid parjisite, PhUytjaaU^r oryzac Cain. (Hymenoptera) 
sometimes effectively checks the spread of this pest, but no really effec- 
tive (control measure is known. The grass Ophiurus vmpnhome is suppos- 
ed to bo an alternative food plant for this midge. Cotes (16) records 
that Wood-Mason belie.ved this midge to be ovo viviparous. 

Pachydiplosis ceylanicus (Kicff.). 

1U02. ('IbtodiphuiU ceylnnicHn. Kieffcr, SprJ. %rj/L, VI If, pp. 20-27, iig. !). 

1913. Parhijfliphwiif cf ijhintniM, Kieffer, (lev. Ivfi., fas. 102, p. 224. 

1928. Pnc/ijpfiptn.ii/i reyhninm, Soiiior-Whito, Pnt. Ivd, Ivft., pt. 19, p. 14. 

This is a somewhat srnalh'r species of brownish-red colour. It was 
<lescribed by Kieffer from Ceylon. 1’he. type is lost. Five very badly 
<lamaged females, u]»pare.ntly paratypes, Avore found in the Indian 
Museum with the label : ClincAiphm.s cq/hnicus Kiel!., Peradeniya, 
Ci^ylon, 3-x-lO. To pnwent further deterioration, I have mounted, 
them in Canada biilsain (Slide No. -Jj-J ). 

According to Kieffer, this species is related P. yraminicola (Kiel!.), 
which has been recorded from South India and Ceylon. 

Genus Itonida Meig. 

1890, Itemidn, Moifion, NovvtUe. p. 19. 

1803. (JecidnnHyia, llUyer'M Mmjnzive, ll, p. 201. 

IB.'IO. Diplosis, llorniaii Loowr, Heilr.. TV, p. 20. 

1862. DiplnttiSf Ost<ni .‘^■kon, Mon. A’. A'tnericHn IHpl., 1, p. 70. 

1806. Cryplmlipltmtt, Kieifor, Itull. Sor. KnhmuJ. France.. LX IV, p. 194. 

1897. Diplnsin. Kinffiir, fiynnp. Cer’ul. fijnrap. Afyerie., p. 41. 

1008. Cecidomyln, I’cli, BvU. N, Y. St. Mus., X(»._124, p. 412. 

1008. /loMtrfo, Hoiidol, VcrhtindL. znoUbtA. 6*fw. LVfll, p. 19. 

1910. (-ecidomyin, Kulwaanv^n, Zdl. Wi'm. Jnsekl.. XV, p. 280. 

1911. ItmUla.' Vvit, Joum. A^ Y. Fnlomol. Soc.. XIX, p. 01. 

1013. Cecidomyia, KielTer, Grn. /#»,, fas. 1.92, p. 211. 

1013. Itonida. Kieffer, Gm. Ins., fas. 192, p. 298. 

1020. Ceeidomyia, Jlrunotti, Rtc. Ind. p. 19. 

1021. Itonida, folt, B«ff. If. Y. St. Mus., Nos. 2.31, 232, pp. 179-208. 

1026. Itonida, Felt, BnU. A'. Y. SI. Mas.. Xo. 267, p. 109. 

1928. Cecidomyia, Renior-White, Cat. Ivd. Ins., pt. 16. p. 13. 

1928. lUmida, Senior-Whito, ('at. Ind. Ins., pt. 16, p. 17. 

This is the oldest genus of the family and was erected by Meigen 
in 1800. At first it included all the other genera now referred to the 

o 
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family. As at present recognised, it comprises over fifty two species, 
most of which are American. It is believed that the midges of this 
genus breed in leafy tissues. Two species have been described so far 
from India. 

This genus is related to Pachydiplosis KiefE. but is distinguished by 
its terminal clasp segment equal to basal clasp segment and by its rela< 
tively longer, lobed ovipositor. Felt (73a) summarises the characters 
of this genus as follows : Palpi quadriarticulate ; antennal segments 
14, flagellate antennal segments of male binodose, nodes distinctly 
unequal, circumfila well developed ; sub-costa united with costa before 
the basal third; third vein united with the margin of wing Veil 
beyond the apex, fifth vein united with posterior margin of wing at the 
basal third, costa interrupted behind its union with the third vein; 
claws simple on all legs and shorter than pulvilli ; dorsal and ventral 
plates rather deeply bilobed; ovipositor long and stout, with long, 
narrowly oval terminal lobes, distinctly contracted basally. 

Genotype,— lUmida pint (De Geer). 

Key to species. 

1. Antennao as long as body in fomaJu and one half longer 
than body in male, fifth antennal segment of female 
with stem throe>fourths the length of enlarge- 
ment /• pennisdi Felt. 

n. Antennae shorter than body in female and as long as 
body in male, fifth antennal segment of female with 
stem one-third the length of enlargement . ■ 7. semtnw Folt. 

Itonida pemuseti Felt. 

1020. Jionida penniacti. Felt, ifem. Deja. Agric. Jnd., Entmfil. Str., VII, p. 0. 

This is a medium-sized midge attacking the grasses Pennisetum 
cemhroides Rich, and P. ahpecuros Steud. Male abdomen yellowish, 
first segment reddish-brown. Female abdomen brown. I refer to this 
species numerous midges found breeding in P. cenchroides Rich, at 
Tanjore. 

Itomda seminis Felt. 

1021. Itonida sentinia. Felt, iifem. Depf. Agric, Ind., EnUmdl Ser., VII, p. 26. 

This species attacks the ear-heads of Pennisetum typhddeum Gertn. 
{cambu). The female of this species is somewhat larger than that of the 
preceding species. The abdomen is orange colouied. This species is 
likely to prove a serious pest under favourable conditions. 

Genus Xylodiploeis Kiefi. 

1853. IHploaia (paffim), Winiiortx, Linn. Entomtd. SMI,, VIII, jp. 276. 

1805. Eylodiploaia, Kieffer, Bull. Soc. Eniomol., France, LXlV, p. 193. 

1013. Xiflodiphaia, Kiefter, Oen. Ins., fas. 162, p. 226. 

1925. Xylodijdoaia, Felt, BvU. N. Y. St. Mua., No. 2^, p. 160. 

I am recording this genus here for the first time from India. It 
is referable to the tribe Porricondylariae but is provisionally placed in 
the ItonididinaruB by Felt. Kiefter based the description of the 
genotype on the male only, the female being unknown, I have come 
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across both sexes of another new species of this genus from Castle Bock, 
which I describe below under the name X. Jeempi. 

Palpi quadriarticulate. Antennal segments 14, binodosc, stems un- 
equal ; circumiila well developed, regular, loops as long as or longer 
than enlargements. Claws simple on all legs, twice the length of pul- 
villi. Cross-vein present but not well developed. Ovipositor very long, 
sometimes longer than body. Dorsal plate of male genitalia short, 
triangular and heavily chitinised ; basal clasp segment long and oval ; 
terminal clasp segment short, triangular, curved and broad basally. 

Genotype, — Xyhdiphsis praecox (Winn.). (By original designation.) 


Xylodiplosis kempi, sp. nov. 

(Text-figs. 27 and 28.) 

Male.— Badly mutilated. Body dark brown, densely hairy. Fourth 
antennal segment (?) with stems equal to and thr('.e-fourths the lengths 
of enlargements, basal enlargement globose, apical enlargement sub- 
cylindrical, with a length about twice its diameter and constricted in 
the middle ; fifth antcniuil scgnvmt with stems one half greater than 
and equal to enlargements, apical ciilargemcnt constricted at its basal 



Tbxt-fio. 21,—XyM^loaia ktmpi, sp. nov. a. antennal aegmonts of male ; 6.c. anten- 
nal segmonta of foxnalo. 

fourth. Genitalia yeUowish-brown ; basal clasp segment long, oval 
and setose ; terminal clasp segment short, triangular, curved, broad 

o2 
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basally, somewhat chitinised and sparsely setose ; dorsal plate short, 
triangular and heavily chitinised. 

wemdle.'- 2 mm. long. Body reddish-brown, densely haiiy . Ter- 
minal part of antennae broken. Third segment with a stem a little 
less than one-third the length of enlargement, which latter is thickened 
both basalfy and apically ; fourth segment united witli third, stem 
about half the length of enlargement, whie-h latter has a basal globose 
thickening and an api(;al fusifoi'ui thie.kening, the constriction in tin; 
middle being narrower than that in the third segment ; fifth segment 
a little shorter than fouith, with a stcmi three-fourths the lon^.li of 
enlargement, which latter has a globose basal aiul an objiyriform apical 
swelling. Mesonotum I»rown. KScutelluni yellowisli-bj-own. Abdomen 
dark reddish-brown. Pulvilli about half the Icngtli of claws. Ovi- 
positor reddish in colour and longer than body. 

Ilolotype.— Femah?, on slide. No. . 

Alhtype.— Male, badly mutilated and partly dissected, on the same 
slide as the holotype. No. . 



TexT'FKi. 28 . — XyhlijiiiNtw hmpi, Bp. nov. a. male genitalia ; d.p, dorsal platOi 
v.p. voiilral plato, U. loriiiinal (Jaap Msgniont> h.«. basal clasp segment ; 6. female 
genitalia allowing tho long onpositor, part of which is still inside the abdomen. 


Tyfe-hcality.— Castle Rock, North Kanara District, Bombay Presi- 
dency. Coll. S. Kemp, ll-2f).x.l916. 
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Qenus Hormomyia H. Loew. 

1818. Cecitlomyia (jsietrtwrt), Meigcn, Syst. Jitarhr., J, j). 9-t. 

1850. Hornnmyia, il'ormnn Loow, J)ij>t. licilr., 1 V, pp. 1*0, 31. 

1861. Aityrlima, lltuultiiu, Atli jS'm*. Ital. AiV*. Milnvo., II, p. 3!H). 

1008. llwniotnj/in. Fell, Hull. jV. )'. ^t. Mvs., No. 1 l* 4, p. 387. 

1011. Iformotnym, Foil, Jmrn. S. Y. KnUmiol. ;W., XIX, p. I'l?. 

1013. llmimnyUtt Kiollor, Ucn. Jus.. f,*w, JAi’, p. 137. 

J0:!0. Ifonnomyia, llninrtti. Jlfc. Jnd. Mus., XVII, p. 1*71. 

1921. lifyntmiyia. Folt, Bull. N. Y. til. Mus., Noh. 23I-231*, p. 1>1K>. 

1026, Uorwotiiyia, Felt, JJhH. S. #S7. Mhs., No. 257, p. 170. 

1028, ffortiioinyia, Senior-While, t’ut. Jmh Ins., pt. 15, p. (i. 

l*rior to 1921 there wos great coulusioii regnnliiig tlie diagnosis and 
type of this genus. After an examination of all the available lit(‘rature, 
Felt designated Cmdowyia Meig. us the type. He suniniarises 

the eharacters of this genus as follows : 

Palpi tri-, bi-, or soiuetimes uniartieidate. Antennal segments 15-27 
ill male and M or more in fenialej flagellate segments of female strongly 
eoiLstricted. Wings gimerally long and narrow, third vein iinitetl with 
tJie e.osta at or beyond the apex. Mesonotiim greatly produceil over 
the head. Claws stout, long, evenly curved and generally simple. Ihil- 
villi often reduced in mahi. Basal clasp segnumt stout. Terminal 
clasp sc'gmeut obtuse and witli a somewhat rudimentary spur. Dorsal 
plate broadly cmarginate. Vmitral plate short and broad. Ti^rminal 
lobes of ovipositor broad. 


Key to species. 

I.Win^'Hnormal,t.fMloiif;andmui’<»w»iu1Jvai;ljirip1«l\vo- 

IliirdH tlu‘ ]('iip;lJi of iiixlniiion . . • • JI. isrliatmiVcn, 

1 1. Wings very shrnl, i.t\, less lhaii (me-funrih lln* lonj;lh of 

ff* ifiibapkra I'elt, 


Hormomyia Uchaemi Felt. 

1020. JlorintnnyUi isehaemt. Fell, Busa livll.. No. KO, p. 'III. ^ 

J020. Hormowyiu ischutiini, llmneUi, Bt'C. inti. Alvs., XV II, p. 271.^ 

1028. /lortnomyin Senior- White, Cut. Jnd. Ins., ]>t. 15, p. h. 

This is a dark bi'own or flark reddish-brown speeiies, which produces 
galls on Ischaemum pilosmi Hack. Felt believes that Oligotrophus 
ischaewi Kieff. is probably identical with tliis species, which I am in- 
clined to doubt. 


Hormomyia subaptera Felt. 

1926. Ilonntmyia svbajAcra, Felt, Mew. BepU Ayrie. Jnd,, Enlnmol. fitr., IX, 
p. 224. 

This is a smaller midge with relatively very short wings. Felt has 
only provisionally referred it to this genus. 

Genus Dyodiploiit Rubs. 

1899. Hormomyia {partim), Rubsoamen, Bird. Centnd’hlaH., XTX, p. 002. 

1912. Dyodiptrms, Riibsttomon, Zeit. IFtw. JmeJclenhiol., VIII, p. 40. 

1913. Dyodiplosis, Kieffcr, Gen. Ins., fas. 152, p. 205. 

1020. Vyodiplosis, Rrunotti, Bee. Ind. Mvs., XVII, pp. 14, 271. 

1921. liod^ilosui, Folt, Bvll. N. T. St. Mvs., Nos. 231-232, p. 208. 

1926. Byodiplosis, Folt, Bull. N. Y. St. Mus., No. 257, p. 170. 

1928. liodiploria. Senior- White, Cal. Ind. Ins., pt. 16, p. 12. 
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This genus is distinguished from Hormomyia H. Loew by the thorax 
being not much produced over the head to two moderately 
long circumfila on the flagellate antennal segments of female and by 
the truncate ventral plate. Third vein united with costa well beyond 
the apex of wing. Basal clasp segment unarmed, style not expanded 
apically and not strongly chitinised at the sides. Ovipositor short. 

Seven Indian species, breeding in grasses, were described by Felt : 
generosi (68), andropoginiSf cornea^ Jluvialis (G3), indica^ monticok 
and jlumosa{12). 

Genotype.— 'Dyodtplms armaria (Rubs.). (By original designation.) 

Genus Lowi<^ Kicff. 

187R. DiplwM {fMiixm), Lnow Franst, Verh. 2oo2.-&of. Ges. TFm., XXV, p. 20. 

1896. Lomda, Kieflur, MiseeU, Entomol., p. 5. 

1913. Lowwla, Kioffor, Oen. Ins.^ fan. 152, p. 206. 

1920. LowidOt Urunotti, Rer.. Ind. J/vn., XV'II, p. 15. 

1926. Lowida, Felt, RvU. N. Y. Hi. Mits., Xo. 267, p. 172. 

1928. Ijowida^ SoniorAVhite, Cai. Ind. Ins., pt. 15, p. 13. 

Palpi triarticulate. Antennal segments without any unusual pro- 
cesses, circumfila loops as long as or longer than enlargements. Third 
vein united with costa beyond the apex of wing. Basal clasp segment 
not distinctly lobod, dorsal plate deeply and narrowly incised, ventral 
plate narrowly eraarginatc. Ovipositor moderately long, lamellae 
deeply bilobed. 

Felt (58) described one Indian species, cosMa, from Ceylon. 

Gfmotypc.- Lowiola centaurae (H. Loew.). 


Genus Orseolia Kiel!. & Mass. 

1902. Orsfdia, Kicffcr & Masaalongo, Mamilin, I, p. 56. 

1913. Orseoliu, KioffvT, Of.n. Ins., fan. 152, p. 151. 

1925. Orsedia, Folt, JiuU. N. Y. St. Mns., Xo. 267, p. 173. 

1928. Orsedia, Sonior-Whito, Vat. Ind, Jlins,, pt, 15, p. 7, 

This genus is related to Orseolwlla Kicif, but differs in its biarticulate 
palpi. Stems of first flagellate antennal segment of male have a lateral 
tooth near its middle. Claws simple on all legs. Dorsal plate narrowly 
incised. Ventral plate longer and rounded apically. 

The genotype, cynodontis Kiefi. and Mass., has been recorded by 
Kielfer (111) from Ceylon and by Felt (72) from South India. It breedi 
in various species of Cynodm. 

Genus Horidiplons Felt. 

1920. Jltmdifdosis, Felt, JIfm, JDept. Ayric. Ind., Kntmd. Set., VII, p. 10. 

1925. Hmdijdoais, Felt, Bull R. Y. St. Mus., No. 257, p. 175. 

1928. Handiplosis, Sonior-Whilo, Gd. Ind. Ins., pt. 16, p. 7. 

Palpi uniarticulate. Antennal segments 14 in both sexes, ciroumfila 
not doubled. Wings hyaline. Claws simple on all legs. Dorsal plate 
deepdly, broady and roundly cmarginate. Ventral plate broadly elna^ 
ginate. Ovipositor stout and with a length about two-thirds that of 
the abdomen. 

The type, //. fid Felt, is a dark, reddish-brown or yellowish species, 
with long tapering palpus, and breeds in pustule-like galls on leaves 
of Ficus irfectoria Linn. 
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EXPLANATION OF PLATE VII. 


Fig. l.—Schizmiyia acaciae, sp. nov. Tomentose galls on the leaflct.s 
of Acacia leucophloea Willd. 

Fig. 2 .- AsphohdyU(t mmndas Mani. Clustered varii'ty of the solid 
galls on the infioresocnce of Morinda timtoria Roxb. 

Fig. 'd~-Asphondylia utriculue, sp. nov. Utrieular galls on the ovary 
of Dichrostachys cineria W. & A. 

Fig. ‘i.—Cecid(miyiella crataevm, sp. nov. Fleshy galls on the leallet.s 
of Oratami reUyiosa Forst. 

Fig. b,—Cecidomyidla cralacvae, sp. nov. Leaf bud galls. 






ON SOME SAWFLIES (HYMENOPTERA: TENTHREDINIDAE) 
FROM THE INDIAN MUSEUM. CALCUTTA. 

By RenIs Malaise, StockMm, 

I am very grateful to the authorities of the Zoological Survey of 
India, Indian Museum, Calcutta, for sending me, at my request, a very 
interesting collection of sawflies, mainly from the Himalayas, for study. 
Since writing up the report I had an opportunity of studying the types 
of sawflies, described by Cameron and Smith, preserved in the British 
Museum (Natural History), London, Hope Collection, Oxford, and 
the Indian Museum, Calcutta, and the changes in synonymies, etc., 
rendered necessary by this study are incorporated in the present report. 

Tribe TENTHRBDININI. 

Qenus Plhit Eonow. 

Prai pannuloiiis Eonow. 

One $, from Darjeeling, alt. 7,000 ft., June-July, 1916 ; E. Brunetti. 

Genua Dipteromorplia Eirby. 

Dipteromorplia ipmoM (Cameron). 

Two ?, from Pashok, Darjeeling District, alt. 4,600—5,000 ft., 26-v— 
14-vi-1916; F. H. Gravely. 

My study of the type of TerUhrfdo spinosa Cameron has convinced 
me that it is identical with the species later described as Diptermorpka 
dfftiiistema Rohwer ; similarly D, spinifera Moesary is the same as Ten- 
thredo fenloni Eirby. 


Genus Metallopeui, gen. nov. 

The new genus MetaBopm belongs to the Tribe Tenthredinini, and 
is closely allied to the genera Teidhredo Linn. (—Tenthred^ Rohwer) 
and Pm Eonow. 

The nervation of the wings is identical with that of the genus Ten- 
thredo. The antennae may be shorter than the thorax and longer than 
the abdomen, but always strongly taper' towards the apex and are 
mostly somewhat compressed. The scutellum and the mesopleurae 
are always pyramidally raised, the latter generally bear a dorso-ventral 
Carina, which runs to the apex of the pyramidal tubercle and is then 
continued to the meso-sternal thorns; these thorns are only rarely 
absent. Head behind the eyes in ? angulately enlarged, strongly cari- 
nate beliind ; supra-antennal tubercles strongly prominent ; clypeus 
very big, truncate or nearly so at the apeX) supra-clypeal furrow entirely 
absent. The flrst abdominal segment is divided in the middle by a 
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furrow which is wanting in the genus Pms, The sub-apical tooth of the 
claws is always much longer and stouter than the apical. Head, thorax 
and abdomen always with a strong, bright metalic lustre. 

Genotype.— Tenthredo clypeata Cto. 

I refer to this genus T&Uhredo aericeps Konow, T. coccinoceros Wood, 
T. dypeaia Cam., T. coerulea Cam., Phta cupriceps Konow, P. spilendidus 
Konow and three undescribed species. The genus seems to be restricted 
to the higher ranges of the South-Asiatic mountains, at altitudes be- 
tween 6,000—13,000 ft. The author has seen specimens of* different 
species from Kashmir, Himalayas, Tibet, Assam, North Bunna gnd 
Sze-Chuan (China) ; it has also been reported from Formosa. 

Metalloplhit clypeata (Cam.) 

Two $, from Simla, W. Himalayas, alt. 6,000 ft., 6-viii-1918 and 
9-ix-1918; E. Brunetti. 

Genus TenAredo Linn. 

I consider the genus TenthredeUa Rohwer to be a synonym of the 
Linnaean Tenthredo. 


Tenthredo opacifroiii» sp. nov. 

Reddish yellow, upper surface of scape, pedicel and flagellum of 
antennae and hind tibiae and tarsi black; apex of middle tarsi and 
that of abdomen, chiefly above, blackish brown (the dark colour of the 
abdomen may be due to putrefaction). Wings, venation, costa and 
stigma reddish yellow, apex of both wings strongly infuscated, in the 
fore wings from a strongly marked straight line through the very apex 
of stigma. 

Head distinctly narrowed and strongly carinated behind eyes. Post- 
ocellar area nearly quadrate, as long as wide, sloping from the raised 
middle carina to the rather deep, lateral funow on either side. An- 
tennal and inter-antennal furrows distinct, but not the post-ocellar 
and circum-ocellar. Middle fovae large but rather shallow, extcn«ling 
from between the antennae to middle ocellus and the feebly marked 
supra-antennal pit. Frontal area raised but not prominent. Supra- 
antennal tubercles absent ; the margin of the antennal pit raised into 
a carina resulting in a rather narrow furrow betvreen the antennae. 
Entire upper surface of head ojiaqne ; finely punctured, punctation 
denser on and around frontal area ; orbits behind eyes and face below 
antennae smooth and strongly shining. Supra-clypeal furrow distinct ; 
clypeus semi-circularly incised with obtusely rounded lateral teeth. 
Labnim almost rounded or somewhat pointed. Antennae slender, longer 
than abdomen, distinctly compressed; third and fourth joints sub- 
equal. Pronotal angles and mesonotum very minutely punctured ; 
scutellum and its appendage with scattered punctures, former pyrami- 
dally raised to a rather sharp point. Mesopleurac strongly granulate, 
also pyramidally raised, with a strong but short carina at apex. Meso- 
sternura shining, smooth with short, flattened thorns, hind metatarsus 
horter than all the succeeding tarsal joints. Claws cleft, sub-apical 
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tooth much lougcr and stronger than apical. Length 14 mm. $ un- 
known, but should be similar to the 

2 (f, from Pashok, Darjeeling District, alt. 4,000 ft., 26-V-16— 14-vi- 
1916; F. H. Gravely. 

Holoty'pe No. ^ in the collections of the Zoological Survey of 
India (Indian Museum), Calcutta. Paratype in the author’s Collection 
ill Stockholm. 

The new species is closely allied to T, xanthoptera Cam. and T. lepcha 
Cam., but in addition to other characters is easily separated from both 
tlie species by tlie puncturiid and not smooth frontal area. 

Tenthredo xanthoptera Cam. 

I have examined the type of T. vitaUsi Turner and have no doubt 
Jiboiit its being synonymous with T. mnlhoptera, 

T. mnthoptera is known from Delmv Dun District, U. P.; Shillong, 
Khiisia Hills, Assiim ; Burma ; Tonkin and Laos. In the collection 
before me there are 4 5 $, collecied from Kalimpong, Pashok and 

(lopaldhara, Darjeeling District. 

Tanthredo lepcha Cam. 

1 cJ, 2 ?, from Pashok and Kalimpong, Darjeeling District. 


Tenthredo lepcha var. annandalei Ilohwer. 

3 9, froiii Kalimpong and Oopaldhara, Darjeeling District. 

T. nnmmhki was described as distinct species, but I have failed 
to find any differences between it and T. Itpcia, It, however, has pale 
hi!id feinorae, and browiiisli, not lilack. hind tibiae ; I am, therefore, of 
opinion that it should bti regarded a.s a colour varicity of T. lepcha. 

The condition in referiuice to var. Urmensis Rohwer {gribodoi Konow 
iific Costa) is also similar. Tiic punctation of the mcsoplcurae is some- 
what strong<?r in the only .specimen available— a co-type of 
grihodd Konow kindly sent to mo for comparison by Mr. llunar Fonsius 
• - but, as none of the spc<?imens from Darjeeling have the ppetation 
constant or (sxactly similar to that of T. lepcha ^ I consider this to be a 
variable character for the species. 

The abovcinentioned species and varieties occur in the same place 
and in nature it would be almost impossible to distinguish them one 
from the other. When (Mirefully examined with a microscojie, they 
can be distinguished with the help of the following key 


J. Mesoaternum with distiiirt, tlattenod thorns; mcBw- 
plourac st rough', pyoiniiiUlly raised. 

1. Snb-apical tooth of i:laws shorter than apical ; 

upper siirfatw of head sbiuing, not pimctoroil 
(l)iatrihutiori : Mussooree, 1?. P. ; DarjeeUng 
Distrifit., Eongal ; Sikkim ; Apsain ; Burma ; 
Laos, and Tonkin) 

2. Suh.apii;al tooth of claws mwrh longer than 

apical ; upper surfaco of head dull, distinctly 
punctureil (DLstrihution ; Darjeeling District) 


T. xanthoptera Cam. (vUdui 
Turiujr). 


T. opaeijrone, sp. nov. 

92 
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II. MeaoBtemal thorns abaont; menopleurae smooth, 
shilling, with only a few more or less distinct ponc- 
turoa, apex not strongly elovatod, blunt ; sub>apical 
tooth of claws luDger and stouter than apical. 

1. Limit of infuse uied apex of fore*wing concave; 

a median, longitudinal, serrated, black band 
along entire length of abdomen except at 

apex (Distribution : Burma) . . . T. Upcha Cam. var. 6>r> 

nrnais Bohwer {gribo^ 
Konow). 

2, Basal limit of infuscated spot of fore-wing 

straight ; only upper and lower surfaee of 

apex of abdomim black. ^ 

A. Hind legs with femorau, tibiae and tarsi 

quite black (Distribution; Darjeding 

District. (Sikkim) . . . . T. kpcha Cam. [iypiica), 

B. Kind femoroe reddish yellow, tibiae 

more or less brown, tarsi black (Dis- 
(ribution : N'epal, Bhutan, Sikkim, 

Darjeeling District) . . . » T, kprJn var. annandalei 

Bohwer. 

Tenthredo spimgera Konow var. hedini Malaise. 

3 (J, 3 $, from Phagii, Kufri, Simla District ; alt. 7,000—9,000 ft. ; 
N. Annandalc and B. Chopra. 

The description of Jmlini as a variety of T. ftjrinigera Konow was 
included in a paper which is being printed in Arhiv for Zoohgi, Stock- 
holm, but I am now inclined to consider it as a distinct species. 

Tenthredo davicoroii Konow. 

2 cJ, J ?, from Pashok, Darjeeling District ; alt. 2,500 ft. ; F, II. 
Gravely. 


Tenthredo cretata Konow. 

2 (J, 2 from Pashok, Darjeeling District ; alt. 2,500 ft.; F. H. 
Gravely and E. Brunotti. 

Tenthredo indica Cam. 

1 $, from Simla ; alt. 6,000 ft. ; l-viii-1918 ; B. Bnmetti. 

Tenthredo depiydra, sp. nov. 

Bla(!k with light yellow markings. Head black; the very wide 
ianer and hind orbits upto middle of eyes ; on the upper orbital area a 
nearly rectangular spot on cither side of the post-ocular area, which 
is coiinccted with the hiiid-orbite through a very fine yellow line run- 
ning half way between the eye and the hind carina of the head, and 
basal part of antennae yellow ; narrow apical margin of clypeus and 
an area in its middle, which is sometimes absent, blackish. Antennae 
black at base and apex ; apex of 3rd, entire 4th, 5th and base of 6th 
joint yellow. Thorax black ; major part of upper angles and a q)Ot 
on the lower angle of prnnotiim, tegulae, angulate part of middle lobe 
of mesonotum, scutellum and it>s appendage but not the limit between 
them, postscutellum, upper half of mcsopleorae and a large spot on tbe 
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sides of metusternum yellow. Abdomen black with a distinct 
bluish tinge ; Ist segment, with the exception of a small black spot 
in the middle at tlie base, yellow, 2nd-6t}i tergites on cither side with 
a big, rounded yellow spot, a similar spot in the middle of the cones* 
pondiug sternites ; the yellow spots of the tergites arc separated from 
one another by hour-glass shaped black markings, which together appear 
as a double-toothed saw along the middle of the abdomen— the name 
of the species is in reference to the hoittglass-shaped black marks of the 
tergites. Legs yellow, base of all cioxac and femorae black, apex of 
tibiae and in the anterior pair of logs a line running from the apex of 
tibiae upwards yellow. Wings hyaline, fore-wings near apex some- 
what infuscated, nervures and apex of stigma dark brown, base of 
stigma and costa brown. 

Head quite smooth, strongly shining, strongly narrowed behind eyes 
and distinctly carinated in this region. Post-ocellar area less than 
J as wide as long ; lateral and post-ocellar furrows very sharp and rather 
deep, former as deep as antennal furrows. The antennal furrows with 
the post-ocellar furrow and a shallow one above the antennal tubercles 
form the boundaries of the nearly quaclrate frontal area ; from the fron- 
tal corners of the quadrate two fine but distinct furrows run to behind 
the middle ocellus atid unite with one another— inside each of the furrows 
is a blunt ridge div<?rging downwards from the ocellus. Supra-antcnnal 
tubercles distinct, prominent at the base of antennae but less marked 
backwards and abruptly cut of! behind by the furrow bounding the 
frontal area described above ; between the tubercles is a deep furrow 
with a low, blunt median cariua at its bottom. Supra-clypeal furrow 
shallow but distinct. Clypeus hardly convex, semi-circularly incised at 
apex, with rounded lateral teeth. Labrum nearly circular. Antcmiae 
longer than abdomen, hardly thickened before apex, distinctly com- 
pressed, 3rd joint slightly longer than 4th. Mesonotum extremely 
minutely and densely punctured, opaque. Anterior half of rounded 
scutellum smooth, shining ; posterior half and appendages with few, 
scattered punctures. Middle of mesoplcurae only slightly obtusely 
raised, densely but not strongly punctured ; area round the elevation 
hardly punctured, with a distinct lustre. Mesostemum without 
thorns. Abdomen shining. Claws cleft; apical tooth a little longer 
than sub-apical. Length of ? 13-15 mm. (J unknown. 

2 $, from round Pashok, Darjiling District ; alt. 5,000 ft. ; F, H. 
Gravely. 

H(dotype No. in the collections of the Zoological Survey of India 
(Indian Museum), Calcutta ; Patatype in the collection of the author* 

This new species is closely allied to T, indica Cam. and T . xanthopus 
Gam., but differs in the sculpture of the head and colour ; the colour 
of the abdomen of T. d^ra is just the reverse of that of T. xanthpus. 


Genus AUantus Panzer-Juiine. 

Teidkedo Rohwer neo Linn, is, in my opinion, a synonym of AUanius 
Fanzec-Juzine. 
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AUantui hymalayeotif Eadoszkovsky. 

2 $, from the Simla Hills— Kufri to Phngu, alt. 8,000—9,000 ft., 
and Phagu alt. 9,000 ft., 18-V-1916 ; N. Annandalc and S. W. Kemp. 
The first of the two specimens on which the following description is 
based, has been returned to tlie Indian Museum, Calcutta, while the 
second is retained for the author’s collection. 1 $, from Kanasas, 
Chakrata, United Provinces; Forest Research Institute, Dehra Dun 
Coll. 1 5i Killanmarg, Kashmir, alt. 10,600 ft., 16-vii-1931, 
T. B. Fletcher (Brit. Mus. Coll.). * 

From Smith’s poor figure and description of simUlimus, I was of 
opinion that his species is synonymous with Radoszkovsky’s hymahyensis 
and this view was confirmed by examination of Smith’s type. As 
I have not examined Radoszkovsky’s type, but have identified the 
species from his description and very poor coloured sketch, I give below 
a description of my material. It may, however, be noted that my 
specimens agree with Smith’s type of simUlimus in all respects. 

Head generally black. Clypeus and labrum black to reddish brown, 
former with two and latter with one large, light yellow spots at base. 
Mandibles with base lighter, middle region more reddish yellow. An- 
tennae black, scape lighter in colour, pedicel and 3rd joint near the; 
base more reddish yellow. Thorax generally black ; upper and lower 
angles of pronotum light yellow; tegulae reddish yellow; scutelliim 
quite black or usually with two, rarely confluent, light yellow spots ; 
metasternum light yellow on both sides. Abdomen black with light 
yellow transverse bands; iln? bands are present on the first tergite 
and rather wide ones all round 4th and 5th sc'gments, 3rd and fith seg- 
ments have a narrower hind margin, 7th - 9tli tergites similarly have 
yellow hind margins and those together form a yellow spot lUMir the 
tip of the abdomen. Legs reddish yellow; coxat;, troclianter.s and 
larger part of feraorae black, rest mainly on the, under side r(?ddish ; 
sometimes the liind femorae arc quite black, but iji other specimens 
the reddish colour is more prominent ; both the darker and light forms 
have the anterior edge of front femorae and tibiae, more or less striped 
with light yellow. Wings yellowish, hyaline ; radial and frontal half 
of cubital cells iiifumated dark brown, discoidal cell less strongly in- 
fumated ; venation nearly bla(jk, costa and stigma reddish yellow. 

Head distinctly enlarged behind eyes with a distinct carina behind, 
strongly and densely punctured or granulated. Post-ocellar area flat, 
nearly twice as wide as long, in front and on both sides distinctly marked 
off by rather fine and not too deep furrows ; inter-ocellar furrow present. 
Pentagonal area hardly raised, rather indistinct ; supra-antennal tuber- 
culcs strongly raised with a deep, wide and flat-bottomed depression 
between them ; tubcrculcs about three times longer than wide. Supra- 
c'ypeal furrow absent, area finely striated longitudinally. Malar space 
shorter tlian pedicel. Clypeus nearly flat, with a few scattered punc- 
tures, shining ; at the apex deeply, rectangularly incised and with 
rather sharp, but rounded lateral teeth. Labrum pentagonal, with 
rounded angles. Antennae stout, little longer than thorax and distinctly 
thickened before apex ; lengths of 3rd and 4th joints 7 : 4. Pronotum 
and mesonotum strongly and densely punctured, shining background 
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distin^ishablo between single punctures; mesopleurae granulated, 
pMterior side of scutellum with dense and distinct and anterior side 
with confluent, shallow and indistinct punctulation ; scutellum roundly 
raised, at the very apex with a shallow, longitudinal furrow ; mesopleurae 
somewhat flattened, pyramidally raised, with truncate apex. First 
tergite of abdomen smooth, shining, following tergites comparatively 
strongly striated, quite dull. Apical teeth of claws longer than sub- 
apical. Length of $ 10*5— 11*5 mm. 5 unknown. 


AUantui indica Kirby. 

Black with yellow markings. Glypeus, base of mandibles, a minute 
spot at base of labrum in $, and entire labrum in (}, upper angles and 
a spot near base of pronotum (but not the tegulae), yellow ; there is 
also a large yellow spot on meta-sternum. Antennae black. Abdomen 
very differently coloured in ^ and $. In $ the first six segments have 
yellow belts along the hind margins alternating with about as wide 
black rings, apex of abdomen above with a big yellow spot extending 
over the middle of last three tergites. Except for quite yellow genitalia, 
the underside of abdomen in ^ has yellow transverse belts as in but 
hind margins of first and fourth tergites only are belted with yellow ; 
5th-8th tergites arc yellow in the middle and have extremely narrow 
yellow marginal rings. Legs black ; entire front side of first two pairs 
of legs in both sexes yellow, hind legs black ; in $ apex of coxae, but 
in (J the front skhi of trochanters and of the basal portion of femorae 
also yellow, Wings, hyaline, fore-wings with a dark-brown infuscated 
shadow along tin; middle from the base to the apex, most prominent 
ov(;r the second cubital and both the radial cells, hind-wings only along 
the light-brown stigma less dark ; nervures dark brown. 

Head narrowed behind the eyes, coarsely punctured with large 
punctures, well sepiiratcd by even and shining background. Front 
area and supra-antennal tubercules liardly raised, bordering antennal 
furrows very shallow ; post-ocellar area sharply defined, ij times as 
wide as long, with the bordering lateral, posterior and inter-ocellar 
furrows sharp and rather deep; area as also entire head distinctly 
marginated behind ; supra and inter-antennal furrows very shallow, 
bottom of the latter in the middle somewhat roundly raised. Glypeus 
^large, evenly rounded, at the apex roundly emarginate-d. Malar space 
shorter than pedicel. Antennae shorter than thorax, from fourth joint 
strongly thickened before apex, 3rd joint twice as long as 4th. Meso- 
pleurae roundly bulging ; mesostemum without thorns ; almost smooth ; 
scutellum nearly flat ; rest of thorax with punctures as on head, but 
the punctures arc fewer and towards the sides and front of mesonotum 
gradually disappear. Abdomen not visibly striated, strongly shining. 
Sub-apical teeth of claws distinctly larger, but only little longer than 
apical. Length 12-13 mm. 

One $ labelled Fashok, Darjeeling District, alt. 2,500 ft. 26-v— 
14’Vi-1916, F. H. Qravely ” from the collections in the Indian Museum, 
Galcutta. 1 have {dso examined one S labelled “ Sikkim, alt. 4,000 ft., 
Ajffil 1894, C. T. Bingham ” in the British Museum oolleotion. 
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This species apparently comes very near to A. largifasdatus Konow, 
from Sikkim, but according to Konow’s description differs in the follow- 
ing points : The head is not narrowed behind the eyes ; the post-ocellar 
area is as long as wide ; the antennae are as long as the thorax and 
the lirst abdominal segment; the scutellum is raised as a cushion; 
length 15-16 mm. The sculpture of the head and thorax described 
as “ capite et mesonoto crassius ct sparsius, mesoplcuris densius punt- 
tatis ” is somewhat uncertain. 

The statement of Enslin tliat A. dudgeoni 0am. is a synonym, of 
largifasciatus Konow led the present author to describe the above species 
as new, but after studying Cameron’s description and the types in the 
British Museum (Nat. Hist.), London, the supposed new species was 
found to be a synonym of indica Kirby. The types of dudgeoni Cam. 
were found to agree closely with irdica Kirby, though the colouration 
of the ^ and the $ is dissimilar. 

AUantus talvazii, sp. nov. 

B'ack above, dirty whitish yellow below and with a sem' -circular 
light spot in the middle of 4th tergite. Antennafi, head above the 
indistinct supra-clypcal furrow and on hin I orbit to just below level 
of lower ocellus, the pronotum e.xoept the largo upper and lower angles ; 
mesO' and motanotum and meso-stornum black. Mesoplourao light 
except for a black spot just under the wing; tcgulae, frontal half of 
scutellum and two triangular spots on its appendage lighter. Abdomen 
black above, lighter below and on the sides. Wings hyaline, hardly 
darkened towards the apex, intercostal field distinctly light brown; 
costa, stigma and nervures dark brown, nearly black. 

The is somewhat dififerontly coloured. The infra-aatonnal area, 
the mesosternum and the frontal half of the mcso-pleurae are lighter, 
but the scutellum and its appendage are quite black. Tiie semi-circular 
light spot in the middle of the 4th tergite of the ? is, in the only avail- 
able changed to an arrowhead-shaped spot over the 4th and:kd 
tergites ; in the middle of the 5th tergite there is also a faint indication 
of a light spot. 

Head narrowed behind eyes, distinctly marginated behind ; frontal 
area and its nearest surroundings finely and inside the area densely 
punctured, rest strongly shining. Post-ocellar area wider than long 
(4 : 3), in the middle with a distinct, shallow and longitudinal depression. 
Inter- and post-ocellar furrows equally sharp; lateral ones a little 
sharper and deeper. Frontal area distinctly raised, from the ocelli 
to the base of the antennae even, in the middle a little excavated. Malar 
space shorter than pedicel. Clypeus large, rounded and convex ; at the 
apex the incision is roundly pentagonal with a fiat bottom, lateral 
teeth obliquely truncate with rounded angles.' Labrum as long as 
wide, rounded. Antennae of $ shorter than head and thorax, disti^y 
thickened before the apex ; length of 3rd and 4th joints as 7 : 4 ; in 
the $ longer than abdomen, nearly filiform, length of 3rd and 4th joints 
as 4:3. Mesonotum densely and finely punctured, mesopleurae, if at 
all, with very minute, scatter^ punctures, shining, in the middle rounded 
to pyramiddly xais^; mesostemal thorns absent; soutellnm a little 
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raised, rounded, frontal half hardly, the remainder densely and rather 
strongly punctured, punctures shallow, confluent. Abdomen strongly 
shining with very f:iiiib, hardly visible striation. Apical tooth of claws 
longer than sub-apical. Length 9-10 mm. 

One ^ and 3 ?, the type, allotype and one paratype $ from Tonkin, 
Chapa, 20-v— l-vi-lOlO, R. V. de Salvaza; one paratype $ labelled 
“ W. Himalayas, Simla, alt. 6,000—7,000 ft., jungle, viii -ix-1926, B. 
Chopra ”. 

Type ?, an aUolype (J belong to the British Museum (Nat. Hist.), 
London ; the Simla paralype belongs to the Indian Museum, Calcutta, 
Regd. No. ^ ; one paratype in the author’s private collection. 

I have associated this species with the name of the collector Mr. R. 
Vitalis de Salvaza. 


AUantus felderi Radoszkovsky. 

This is apparently a widely distributed and common species. 

One ^ and 4 ?, all captured by N. Annandale and S. Kemp in the 
Simla Hills, Kufri to Phagii, alt. 8,000-9,000 ft., 18-21-V-1916. 

A study of the types in the Indian Museum, Calcutta, has confirmed 
the author’s view that termimlis Smith, multicolor Smith and allnpiclua 
Konow are all synonymous with A.feUm Radoszkovsky. 

AUantus oppouta (Smith). 

One (}, from “ Round about Mussoorie, United Provinces ” ; 15-vi— 
l-vii-l930 ; B. Chopra. 3 from Simla, Western Himalayas ; alt. 
6,000 ft. ; 20-vii— 12-viii-1918 ; E. Brunetti. 

These specimens have been compared with one $, received in ex- 
cluinge from the British Museum, belonging to the type-series of FelMia 
niyra Cam. The first abdominal segment is divided along the middle 
and the “ blotch ” of Cameron is not, as he stated, absent. Cameron’s 
nigra is a typical Allantus {TerUhredo) and is in no way related to the 
genera Pens Konow or Jermakia Jak., as Rohwer supposed {Rtfc. Ind, 
Mus, XI, 1915, p. 46). I have adopted the earlier specific name oppodla 
Smith for the species, as after studying Smith’s type in the Indian 
Museum, Calcutta, I found that Cameron’s nigra does not differ from 
it in any characters. 

1 give below a key of the Indian species of the genus Allantus which 
1 have studied. 

I. Mosostornum with sharply pointod, somewhat flat- 
tened thornB ; eoutellum, viewed laterally, strongly 
raieod and usually sharply pointed. 

A» gcutellum viewed from behind quite truncate 
or obtueely rounded, eometimos a little 
pointed; head and thorax strongly pnne- 
tu^. 

i. Scntellum, viewed laterally, rounded or 
obtusely pointed, frontal half usually 
quite white, sometimes black ; ventral 
surface of head and body yellowish 
white; dorsal surface dt abdomen 
dtotinoilily bluish, under surface and 3rd 
teigite more or less white. Head 
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between eyes and piiHt-aoellar area 
with big. donne puneturoa; hardly 
shining. Thorax finely bnt densely 
punciure(i. Wings i-lear, uniformly 
hyalin(». (Distribution : At altitudes 
up U» 1 J,(MK) ft. in Kashmir, Himalayas, 

ANsani, JIunna and South ('hina) . A. Jdderi Kadosikovsky. 
ii. Sc!uiolIiini strongly flattened, in lateral 
view sbari), posteriorly unite truncate, 
somewhat emargiiiatcd at apex. Head 
with long blat^k hairs ; head and 
thorax strongly and densely punc- 
tured, Hiipra-antennal iuborcles dis- 
tinct. 3rd torgite and whole body 
black, sometimes hind margins of 
Ist, Hh, 0th and 0th lorgitos yellow. 

Hind feniorae and tibiae usually retl, 
sometimes quite black. Kroutal bord- 
ers of wings. ospe<‘ially both rarlial 
cells, strongly infuscafed. (Distribii- 
lion: Kashmir) . . . .A. /‘rovtdws Krnitb. 

B. iScutclIinn, viewo«l from Ijeliiiul, very sharply 
pointed, its apex raisisl ti> a (horn-like ti}). 

i. (Mypeus roundly eiiiai>;iiiated, with a 

small (ooth in the middle of the emnr- 
gination ; alsloiuen and rest of body 
black, without bluish lingo. Abilometi 
sliining, tergitew without di.stincl 
strialiojiH. lEoml anti thorax fim»ly 
but <lens(}|y punctured, quite dull. 

(Distribtition : Hiinalayas) . .A. oiyfiOHitu fiiinith. 

ii. (,'lypeuH roundly emargiiiated, wltlioiit 

tooth in middle. Abdomen with a 
<liHtlnet bluish tinge ; teigites striaterl. 

•Smaller species. (Distribution: 
tiikkim and Tibet at all. 12,fK)0- 
lt),tX)Uft.) I. intjulmViH Koiiow. 

11. Mesosteiniim witboiit thorns; scutellum genemlly flat, 

or if niised, only rounded or obtuse, never sharply 

pointed. 

A. Front margin of fonj-wiiigs distinctly iiifnseatiHl, 

at least the radisJ cell ; anteiiiiae short, dis- 
tinctly thickened before apex. 

B. Head gimtly enlarged bobind (wes, trapexoid in 

dorsal view; liend and thorax strongly and 
densely punctunal ; supra -antenna! tubercles 
raiseit; alxloniinal segments generally blaek 
with narrow, light yellow hind margins, 2iu) 
segment always and sometimes 3rd quite 
black. tScape, }!edi(sd, tegulae reddish 
yellow ; two yellow spcits on cly’jTPus and 
one on pronotnm, two small, continent 
yellow spots on sentcllnm ; metasteniiim 
light yellow. (Distribution: Kashmir, West- 
ern Himalayas to Chakrata, T-nited FrovJnri«) A. hymahiymmB RadosK- 

kovsky. 

BB. Head namw'ed b<'hii;d eyes. 

C. Head and thorax with iaige, well separated 

punctures; background Iratween punctures 
even and sinning ; all alidominal segments 
polished and strongly shining (all those of 
the $ have the apical half yellow ; the ^ has 
only the apical third of iho let and the 4ib 
torgite yellow, the other tergitos in the ^ 
only very narrowly in the middle with an in- 
dication of a yellow margin). Mouth-parts, 
upper angles of pronotum and motastemum 
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yellow, body otherwise black. (Distribution : 

Tropical parts of Darjeeling District ami 
Sikkim, alt. 2,500—4,000 feet, in the Eastern 

Himalayas) A. indica (Cameron). 

CC. No smooth unpuncturod spaces between punc- 
tures on head and thorax. 


D. Supra-antcnnal tubercles strongly raised, alxiiit 
as high as lung, strongly sloaping ImlcK- 
wards; 3rd-0th abdomin^ segments quite 
red, other segments black. Hind fumorau 
and tibiae head and thorax black, 

strongly and densely punctured ; labrum and 
front side of the front legs white. $ un- 
known. (Distribution : Kashmir, Simla). 

hJ. Corners of pronotum, the vory apex of scutel* 
lum, a spot on meta-sturnum and the liind 
margin of Ist abdominal turgito white . 

Kli, No while on thorax or abdomen . 

1*1). Suprn •antennal tuborclcH not strongly raiwMl ; 
undcr-sidu of abdomen and hind feniorau 
always black. 

i. Hoad and tliorax quite densely and 

rather liiiely punctured, every punc- 
ture distinct and deep, surface dull ; 
4th lergito almve with voiy wide, 
iwklish yellow him! margin; Ist. lor- 
gite on each side with a minute light 
yellow spot and in the middle with 
roddish yellow narrow hind margin ; 
2nd and 3rd tergite quite black ; the 
hind margins of the two or throe last 
torgitns and sometimes the sides of 
the 5th, the togulan and hind pro- 
nolal angles nshliah yellow ; a yellow 
spot on mososternura, in rS the mouth - 
parts light yellow, in 9 black, only 
tiui base of the mandibles nnldish 
yellow. (Distribution: Assam) 

ii. iroa<l and most of mesonotum densely 

punctured, punctures conHuent but 
not deep: with distinct, sometimes 
strong lustre ; moso-pleuraoandscutel- 
lum «li8tinctly puncturwl; pronotal 
angles, togidao and a spot in the 
middle of the 8th tergite always red- 
dish yellow ; colour of the mouth- 

C arid of scutellum varying from 
to yellow; at the base of the 
Urd, 4th and 6th torgitos n vory 
narrow strip of yellow colour most 
prominent at the sides ; nwt of 
thorax and abdomen black. (Dis- 
tribution: Assam, Himalayas) . 


A. iueognUua Bingham 
(forma lyjiiea). 
d. ijUKMjnitua Bingham var. 
balol^tta llhw. 


A. (rtlyncrinns, sp. noy. 


A, Imhanleralus Cameron. 


A A. Fore- wings not infuscatod ; head never en- 
larged behind eyes. 

a. Malar space twice as long as prslicel; 
antennae except fur 3rd joint light 
yellow, HagoUum hardly enlarged 
b^oro the apex; abdomen twice as 
long as thorax; scutollnm strongly, 
pyramidally raiso<l. Hoad and thorax 
railior densely and extremely minutely 
punoturod ; except for a narrow strip 
of mosopleurae the whole undor-sido 
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of the animal very light yellow. 3rd 
antennal jitint; a big spot between 
the eyes; moHo- and meta-notum 
wiUi the exception of the soutellam, 
its appendage and post soutollam 
black, 3rd and dth tergites quite 
light, all others with very big, nearly 
quatlrate basal spots, lea\ring only 
the narrow, in the middle somewhat 
triangularly widened hind maigina 
light yellow. (Distribiitiou : Hima* 
layas, Chakrata, U. P., alt. 7,000 feet). A* hersont, sp. nov. 
b, Malar space only as long as the pedicel ; 
antennae black. 

i. Entire head and thorax uniformly, 

strongly and densely punctured ; 
under-side of animal except the 
mouth-parts and the metaster* 
num, black; Ist, 3rd, 4th and 
0th toigites with equally wide, 
light yellow hind margins ; pro- 
notal angles light yellow ; fron- 
tal half of the scutellum and 
legs, except coxae and trochan- 
ters, yellowish rod. (Distribu- 
tion : Kashmir) . . .A, kiuhmirica, sp* nov. 

ii. Mcsoplcurae and head, except 
round ocelli, nearly unpuno- 
tnred, strongly shining; moso- 
notum and the pentagonal area 
minutely and rather densely 
punctnrod ; upper part of moso- 
pleurae, and in $ mesf^sbornum, 
black ; otherwise the whole 
under-side light yellow ; above 
black, pro-notal angles, tegulae. 
frontal half of Hcutellum, sides 
of its appendage and a nearly 
semi-circular big spot in the 
middle of the 4th Icrgite light 
yelloa'. (The A has tho scutel- 
lum and its appendage quite 
black and the light spot in tlio ' 
mhidle of tho abdomen above is 
triangular and extends from tho 
4lh tergito over to tho 3rd). 

Antennae of ^ much shorter 
than abdomen, distinctly thick- 
ened before apex ; in ^ nearly 
filiform and longer than abdo- 
men. (Distribution : Tonkin 
and Sii^a in the Himalayas) . A. tahazii, sp. nov. 

G^niis Macrophya DaUbom. 

Macrophya tenuicormi Bohwer. 

3 c^i 4 all from between Pasliok and Ealimpong, Darjeeling Dis- 
trict, alt. 600-4,600 ft., 24-iv— lO-v-1916 and 2-v— 14-vi-1916 ; F. H. 
Gravely. 

Macrophya regia Foisius. 

One $ of this brilliant species is labelled ; “ Ealimpong, Darjeeling 
district, B. Himalayas, . 24-iv—10-v-1916, F, H. Gravely.” 
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The origin of this species was hitherto most uncertain. The only 
known $ occurred in a collection with the label “ probably from China, 
otherwise possibly from Sumatra **. 

Genus Pachyprotani Hartig. 

Pachypnitatb maesta, sp. nov. 

Black; two spots on clypeus, base of mandibles; supra-clypeal 
area ; wide lower, hind and inner orbits up to half the eyes light yellow ; 
from that point the inner orbits continue with a very narrow strip to 
the upper comer of the eye and grows from here a trifle wider continuing 
to the posterior comer of the post-ocellar area. Labrum reddish yellow, 
antennae quite black. Sides of pronotum and base of tegulae margined 
with yellow. A spot near front margin of mesopleurae, a strij) along 
middle of scutcllum and most of its appendage ; entire postscutellum 
and in the paratype a very minute spot or point on each lateral comer 
of the middle of scutellum and most of its appendage ; entire post- 
scutellum and in the parat^e a very minute spot or point on each 
lateral corner of the middle lobe of mesonotum ; the upper part of 
metasterniim and most of metapleurac light yellow. 2nd-7th abdominal 
segments all around with yellow hind marginal rings, dorsally very 
narrow, less so vcntrally ; dorsally only the 3rd-6th marginal rings 
complete. The Imse of saw-sheath and most of 9th tergite yellow. 
Legs reddish ; all coxae black, their apices and trochanters yellow. 
Apices of all femorae and four frontal tibiae and tarsi striped with black 
behind. Hind legs more prominent reddish brown, very apex of hind 
tibiae and a line on hind tarsae black. Wings nearly quite clear, nerva- 
tion, costa and stigma brownish black. 

Head behind eyes narrowed and margined with rather big, scattered 
punctures, strongly shining between the punctures. Post-ocellar furrow 
absent ; the area, therefore, seems longer, measured from the ocelli is 
1^ times wider than long. Lateral furrows hardly depressed, only 
marked as very fine, hardly visible, curved and forwardly converging 
lines. Frontal area missing, supra-antennal pit round and rather sharp. 
Clypeus convex, with a few large but shallow and indistinct punctures, 
at the apex rectangularly incised. Labrum truncate. Antennae longer 
than the abdomen, flagellum tapering slightly from the middle ; 3rd 
joint a trifle longer than 4th. Mesonotum evenly, but not densely 
punctured ; punctiues and shining areas between them distinct ; meso- 
pleurac strongly and rather densely punctured with opaque lustre. 
Punctures on scutellum less distinct than on mesonotum. Tergites 
in the middle not or hardly emarginated, strongly shining. Saw-sheath 
normal for the genus. Hind basi-tarsus a trifle longer than all the 
following joints. Claws cleft, both teeth equally long, but sub-apical 
a little stouter. Length 7-8 mm. ^ unknown. 

2 $, both from Darjeeling, alt. ca. 7,000 ft., the type in the Indian 
Museum; Regd. No. 6-V-1917 and the paratype, 23-V-1917 ; 
E. Brunetti, in the author’s collection. 

In my key (ErUom, Tidshrift, StocMiolm 1931, p. 133) this species 
comes near P, versicolor Cam, or P. variegata Fall., but does not agree 
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with either of them. It differs from versicolor in having a smooth 
unpunctured head. In variegata the punctation on the mesopleurae is 
much more obliterated and confluent and there is a distinct lustre, but 
the head, owing to a minute punctuation between the bigger and also 
confluent punctures, is not so strongly, if at all, shining. Both species 
are also differently coloured. 

Pichypfotaiu versioolor Cam. 

This species differs from all the known speoies of the genus Pachy- 
protasis in the highly raised supra-antennal tuberculcs which produce 
a deep and in cross-section triangular furrow between the antennae. 
These latter also arc much longer than those of any known species of 
the genus, being longer in both sexes than the whole body. 

11 (J, 3 $, all from Darjeeling, alt. ca. 7,000 ft., 23-29-V-1917, E. 
Brunetti ; one ^ labelled “ Pashok, Darjeeling distr., alt. 4,000 ft., 
26-v-1914,F. H. Gravely”. 

A single ^ and a $ both from Darjeeling collected by E. Brunetti 
apparently represent two new species, but the author does not think 
it advisable to describe new species based on single specimens in such a 
variable genus as Pachyprotasis, 


Genus SioUa Cameron. 

SioUa punctata Cameron. 

7 (J, all labelled ” Darjeeling, alt. ca. 7,000 ft., vi— vii-1916; E. 
Brunetti ”. 


Genus Laurentia A. Costa. 

Laurentia puqjabica, sp. nov. 

Black ; labrum, very narrow inner margins of eyes, an elongated 
spot on upper hind orbits, narrow margin of pronotum, tegulae and 
posterior half of meta-epimerae white; 4th-6th abdominal segments 
red above and below ; legs reddish ; all coxae and most of four front 
trochanters black, hind trochanters more or less light yellow; apex 
of hind tibiae and apical f or tarsi infuscated to black ; antennae black ; 
wings hyaline, venation, costa and stigma blackish brown. 

Hind wings of $ with only one closed middle cell— the cubital; 
^ with two ; lanceolate cell petiolate. Clypeus rounded or angularly 
but not deeply emarginate, Labrum short, rounded or obtusely pointed, 
limer margins of eyes straight, not emarginate, distinctly converging 
towards mouth. Malar space hardly longer than diameter of an oceUus. 
Supra-antennal tubercles absent. Hind margin of head below and 
along orbits rounded, not carinated, above wi& a distinct, though not 
strong, angulate carina. Antennae as long as abdomen, stoutly flUform, 
neither compressed nor tapering towards apex; scape and pedicel 
roundly conical ; both little longer than apical width ; pedicel shorter 
than scape. Neither scutellum nor mesopleurae pyramidally raised. 
1st abdominal tergite divided along the middle, Hmd coxae nQt 



467 


1934.] R. Malaise : Sawjlies of the Indian Museum. 

elongated, femorae not reaching the apex of abdomen. Hind basi- 
tarsus shorter than all succeeding tarsal joints together. Claws with- 
out basal lobe, apex cleft ; sub-apical tooth stronger and normally longer 
than apical. 

Head enlarged behind eyes, then strongly narrowed ; surface covered 
with fine, irregular wrinkles, not quite opaque, but lustre not strongly 
marked. Post-ocellar area 2J times wider than long ; lateral furrows 
very deep, parallel ; post-and inter-ocellar furrows equally fine, rather 
deep ; antennal furrows shallow. Frontal area hardly raised, but dis- 
tinct Supra-antennal pit large, sliallow, morcK)r less distinctly con- 
tinued as wide but shallow middle fovea to central ocellus ; no longi- 
tudinal furrow between base of antennae. Cl)q)eus large, with right- 
angled teeth ; supra-olypeal furrow deep but not shiirp. 3rd antennal 
joint J— J longer than 4th. Thorax nearly smooth, strongly shining 
with almost indistinct fine puncture ; limit between scutcllum and its 
appendage marked by large punctures ; two or three indistinct puncture 
on middle of scutcllum ; rest of scutellum, its appendage and post- 
scutellum quite polished, strongly sliming. Abdominal tergites smooth, 
not striated. Length of $ 7-8 mm. 

Hohtype $ from Dal above Dharm<ala, Punjab, alt. 6,600 ft., 
31-y-1926 ; 8. L. Hora, in the Indian Museum, Calcutta, Registered 
No. I?. Paraiype labelled Phagu-Kufri, Simla Hills; alt. 9,000-- 
8,000 ft., N. Anuandalo and S. Kemp ; in the author’s collection. 

In the females of the genus LauretUia A. Costa, there arc in the hind- 
wings generally two closed middle cells, as in the males, but the character 
is not apparently quite stable and I am, therefore, not separating X. 
funjabka, sp. nov. with a single closed middle cell in the hind-wing of 
$ into a distinct genus. The now species described above also differs 
in the malar space being hardly longer than the diameter of an ocellus 
whereas in other species it is twice as long; the clypciis is also not 
truncate but rounded or angularly but not deeply cmarginate. 

I have also examined an unidentified $ in the collection of the Indian 
Museum, Calcutta, from the Yarkand collection. 


Tribe SELANDRIINI. 

Genus Daijilingia, nov. 

Belongs to the tribe Selandriini and is related to the genera Taxonus 
Htg., Parasiobla Ashm. and Ametastegia A. Costa. 

Fore-wings with 2 radial and 4 cubital cells, 2nd and 3rd about 
equal in length or 3rd a little longer ; each with a recurrent vein ; basal 
vein joins sub-costa shortly before the origin of cubitus and runs parallel 
to the first recurrent vein ; nervellus reaches discoidal cell about basad 
of the middle ; lanceolate cell with an oblique cross-vein joining the 
brachium at an angle of about 60®. Hind-wings without closed middle 
cells and without surrounding nervures ; lanceolate cell not petiolate. 
Body elongated. Head a little wider than thorax, with protuding eyes 
and strongly narrowed behind them. Inner margins of eyes nearly 
parallel, Malar space distinct, hardly shorter than the diameter of an 



468 


Records of the Indian Museum* [ VoL. IXXVl, 

ocellus. Clypeus slightly convex, very widely and deeply emarginated, 
with the lateral teeth usually sWp and protuding ; labrum big and 
flat, obtusely angulated at apex. Antennae nearly as long as the whole 
body, scape twice as long as wide, oval somewhat wider than pedicel ; 
pedicel roundly triangular, hardly wider than long ; flagellum equally 
thick, but distinctly compressed ; 3rd joint as long as or | shorter than 
4th, in equal to 5th ; in $ longer. Antennal organs absent. The 
mesopleurac without prestemae. Hind basi-tarsus as long as all the 
succeeding tarsal joints ; all of them are slightly, but distinctly com- 
pressed. Claws with big, flattened basal lobe and a sub-apical tooth, 
which is much longer than apical. 

Genotype— DarjUingia gnhodoi (Konow). 

Daijilingia gribodd (Konow). 

One ^ captured at Darjeeling, Eastern Himalayas, alt. oa, 7,000 ft., 
O-vi-1917 ; E. Brunetti. 

Taxonus gribodoi was supposed to be from Borneo, but a large number 
of sawflies supposed to have been captured in Borneo by Gribodoi have 
later proved to have come from Burma. 

A redescription of the species based on the specimen from Darjiling 
is given below. 

Black ; clypeus, labrum, supra-clypeal triangle, last three antennal 
joints, margin of pro-notum, a spot on scutellum, upper fourth and an 
oval spot near the hind margin of mesopleurae, meta-pleurac and four 
apical joints of the hind tarsi yellowish white ; throe basal joints of 
antennae, tegulae, legs and most of abdomen reddish yellow to light 
reddish brown ; base of (;oxac, two basal abdominal segments and hind 
metatarsi black ; abdominal segments above witii indications of dark- 
brown bauds ; wings clear, apical half hyaline ; venation, costa and 
stigma dark brown. 

Hoad, thorax and abdomen smooth and strongly shining; hind 
orbits margined below and behind, but not above. Post-ocellar area 
convex, in if nearly twice as wide as long, in $ quadrate or slightly 
longer than wide (in type of T. jndchripes Cam.), with deep sub-parallel 
or slightly curved lateral furrows that do not reach hind margin ; post- 
ocellar furrow distinct and angulated. Frontal area indistinct. Supra- 
antennal pit big and deep, continued upwards to the middle ocellus as 
a shallow, but distinct middle fovea. Antennal furrows shallow, but 
distinct and complete ; supra-clypeal furrow sharp and deep. Scutellum 
slightly convex. Length 6 mm. 

Since the preparation of the above manuscript I have examined 
the type of Taxonus pulchripes Gam. 1899, and And that it is a synon 3 rm 
of gribodoi Konow, The type of pukhripes is labelled “ Khasia Hills, 
Assam 


Genus Indostegia, nov. 

The genus Indontegia belongs to the tribe Selandriini and is closely 
allied to Parasiobia Ashm., Ametastegia A. Costa, Indotaxonus Malaise 
gnd the ^bove described new genus DarjUingia* 
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The venation of the wings is as in DarjUingiut but the cross-vein of 
the lanceolate cell is* more oblique^ joining the brachium at an angle 
of 35-40®, Except for the post-ocellar area the head has a distinct 
hind margin and frontal area. Hind orbits as wide as maximal width 
or facette eye. Inner margins of eyes parallel, malar space is long, 
IJ times as long as the diameter of an ocellus, Clypeus slightly convex, 
at the apex very widely and dccsply incised, with sharp, somewhat 
depressed lateral teeth as in Taxonus agrorunt Fall. Labrum large, 
flat, and shining. Antennae as long as tlic entijc animal *, flagellum, 
except for the three basal joints, very strongly flatt<med and tapering 
towards apex; scape times longer than wide, oval, with truncate 
apex, IJ times wider than the palicel ; pedicel as long as wide at apex. 
Mesoplenral e.pisteTiiae without presternae. Hind basi-tarsi hardly 
flattened, as long as all succeeding joints. Claw's nearly cleft, sub- 
apical tooth a trifle shorter than apical ; basal lobe very minute, but 
distinct (as in the genus Parasiobla Ashm.). 

Genotype.— Indostegia apkicomist gen. el sp. uov. 

Indottegia apidconiis, sp. nov. 

Reddish brown ; labrum, 7th and 8th antimnal joints, margin 
of pro-notnm, all trochanters with apex of coxae and utmost base of 
fcmorac and hind tarsi yellowish white. A spot covering frontal area, 
4tli-6th and 9th antcmnal joints, centre of the meso-notal middle- 
lobe. mctatliorax, including appendage of scutcllum, postscutellum 
and base of all coxae bhujk ; inside of fcmorac, especially the hind ones, 
first abdominal segment and Uic sawslieath blackish. The ground 
colour of the abdomen is light rwldish yellow, but this colour is covered 
with very dark brown spots and bands so that it is only visible as fine 
lines between the segments, on the sides of 2nd to 5th tergites and in 
the middle of the basal sternites. Wings hyaline ; venation dark 
brown ; costa and stigma brown, sub-costa betwceii stigma and connec- 
ting point to the base of tlie cubital vein yellowish white. 

Head and mesonotum smooth and shining. Maximum width of 
the head over and behind eyes equal. Post-ocellar area convexly 
raised, as long as wide, lateral furrow's deep, hardly curved and nearly 
parallel. Post-ocellar furrow distinct, angulated, at the very angle 
intemipted by a minute middle-cariim, which does not reach the middle 
of the area. Antenmil furrows complete. Frontal area distinct, below 
surrounded by a blunt wall, that extends down between the antennae 
and encloses tlw rather largo supra-anteimal pit. Bupra-clypeal furrow 
deep ; cl 3 rpeus densely punctured, opaque. 3rd, 4th and 5th antennal 
joints about equal and 9th longer than 8th. Scutcllum nearly flat, 
the limit between it and the appendage marked with big punctures, 
the appendage and at least the hind part of scutcllum with very shallow 
and feeble, wrinkled punctures. Lateral parts of pronotum finely 
wrinkled, but mesopleurae very coarsely, rather reticulately punctured. 
Meso-stemum and the abdominal segments quite smooth aid strongly 
diining. Length 9 mm. 

One $, hdotype from Darjeeling, Himalayas, alt. 7,000 ft. ; 2-vi-1917 ; 
R. Brunetti. 


1 
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Holotype in the collection of the Zoological Survey of India (Indian 
Museum), Calcutta ; Begd. No. ' 

Genus Stramboceros Konow, s. lot. 

Strombocenw liHrimwiiii, sp. nov. 

Black with a bluish tinge ; utmost apex of fcmoiae and front side 
of tibiae of four front legs, apical third of coxae, and more or less the 
trochanters of hind legs in $ the basal J of tibiae and of tarsi, in only 
basal half of tibiae white. Wings clear, against the apex somewhat 
hyaline, nervation, costa and stigma brownish black. First abdominal 
segment in $ with distinct, the following segments in both sexes with 
indistinct white margins and in $ the 7-9 tergites in the middle with 
big triangular, whitish membranous blotches. 

Head and thorax quite smooth and strongly shining. Head strongly 
narrowed behind eyes, lower half strongly carinated, the upwardly 
diminishing carina obliterated above middle of eyes. Hardly convex 
post-ocellar area narrowing forwards, behind as wide as long, post- 
ocellar furrow absent, but lateral ones fine and ratlier deep, strongly 
curved forwards, behind not reaching nearly angularly broken hind 
margin. Circum-ocellar furrow distinct, inter-ocellar much shallower. 
In $ pentagonal area fiat and distinct, but hardly so in (^. Supra- 
antennal pit large and round, from above nearly surrounding a minute 
tubercule. Antennal furrows nearly obsolete, but on each side and a 
little above supra-antennal pit each furrow deepens into a round pit, 
as large as the supra-antennal. Siipra-clypeal area small, nearly quad- 
rate, furrow fine, but distinct. Clypeus in the middle with an angularly 
raised, transverse ridge, at th<5 apex depressed and very shallowly, 
somewhat angularly, emarginated, nearly truncate. liabrura is small 
and roundly angulatcd. Malar space short, but distinct, about as long 
as half the diameter of an ocellus. Inner margins of eyes nearly 
parallel, hind orbits not specially wide. Antennae longer tlian thorax 
and head together, but shorter than abdomcm, flagellum from middle 
strongly tapering towjirds apex, in both sexes with antenmd organs. 
3rd and 4th joints sub-equal, pedicel sub-conical, distinctly longer than 
iti apical width; scape more rounded, larger than the pedicel and 
about twice us wide. Anteimae with very short, block pile, but especially 
in ^ there is at the very apex of the flagellar joints a pointed, minute 
brush of longer hairs which make the flagellum look somewhat serrate. 
Thorax and abdomen with scutellum and mesopleurae normal. Saw- 
sheath seen from above sharp-pointed, triangular, apical angle of about 
40°. Hind basi-tarsus distinctly longer than all the succeeding joints. 
Claws without basal lobe, at the apex cleft, with the hardly shorter 
sub-apical tooth behind the apical. Length of $ 8*5 mm., ^ 7 mm. 

One $ Hdotype, from Singhik, Sikkim, alt. 5,000 ft. ; Maj. B. W. G. 
Hingston ; in the collection of the British Museum (Nat. Hist.), London. 

2 (^, both from Darjeeling, E. Himalayas, alt. ca. 7,000 ft., 6-vi-17 ; 
E. Brunetti. 

The ^ oMotype returned to the Zoological Survey of India (Indian 
Museum), Calcutta, Begd. No. the paratype m the author’s 
collection. 
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This new species is very like Neostromboceros Rhw. {Stypoza 
Enderl.), but the claws of that genus have a large basal lobe and the 
sub-apical tooth is stronger and usually longer than the apical one. 
In this and other respects this new species comes near to Stromboceridea 
ja^)bsoni Fors. and to some South-American Stronihoceros Knw,, s. lot. 
The author hopes to be able to undertake a revision of the genus 
Stromboceros in the near future, and it is likely that 8. jacobsoni Fors. 
and the above described sp(;cics will, as a result, have to be separated 
in a distinct genus if characters can be found to distinguish them from 
some of the South American forms. 

Genus MalachieUa, nov. ^ 

The genus Mahchidh iMjlougs to the tribe Sclandriini. The nerva- 
tion of the wings is very like tliat of Hv/plapolamim Mai®, but the cross- 
vein of the lanceolate cell is much more oblique and the 3rd cubital 
cell, at least along the cubitus, is as long as the 2nd. The ncrvcllus 
is just basad of the middle of the discoidal cell. The eyes are very 
prominent and tlic head, which is rounded, therefore, becomes narrower 
behind the eyes ; the hind margin of the head is not visible. Between 
the very deep and wide, straight and parallel lateral furrows the post- 
ocellar area is strongly convex and wider than long. Antennal furrows 
arc wide and shallow. The frontal crest is missing. The inner margins 
of the eyes are strongly convergent. The malar space is distinct and 
not quite as long as tlui diam<d-cr of an ocellus. The clypcus is rather 
long, only J wider than long ; in the middle deep, semi-circularly incised 
with two promiiumt, ratlujr shaq) teeth. Tlie labrum is flat. The 
antennae arc stout, hardly longer than head and thorax together, dis- 
tinctly comprcsB(?d, hardly widened at all before the apex. The scape 
is twice as 4ong us wide ; wider th.an the pedicel ; this latter one a 
little longer than wide, the. 3i-d joint also a little longer than the 4th. 
No presteniae are distinguishable. The hind basi-tarsus is as long as 
all the succeeding joints. The claws ivre divided, the sub-apical tooth 
being much shorter than the {ipical ; the basal lobe is distinguishable 
only after dissection. 

Genotype.— Malaehiella rufithoraXj gen. d sp. nov. 

Malachiella rufithorax, sp. nov. 

Black; pro- and meso-notuii, trgulae, scutellura and upper part 
of mesopleurae dark red. Trochanters, especially the hind ones, dirty 
white. All knees and the front-side of the anterior tibiae light brown, 
remainder of the legs more or less dark brown to black. Basal half 
of wings clear, apical half hyaline or light infuscated; veins, stigma 
and costa brownish black. 

Minutely punctured, shining. P(wt-ocellar area, if taken to the 
abrupt end of the lateral furrows, twice as wide as long, otherwise quad- 
rate. Post-ocellar furrow hardly visible, inter-ocellar deep, sharp. 


» Named in honour of Herr N. Mallach, Berlin. ipumUUi 

« The dosoiiption of Hcplapotamiua Mel. is being published in the Entm. Tvtttnjt, 
Sto^hetm, 

I2 
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Pentagonal area raised, but not very distinct. From the lower ocellus 
extends downwards a shallow furrow ending in the punctiform supra- 
antennal pit, bordered on both sides by obtuse ridges reaching &om 
this pit nearly to the lower ocellus. Supra-clypeal furrow distinct. 
Thorax normal. Scutellum rather flat. Sawsheath rather long, seen 
from above narrow. Length $ 7—7*6 mm., ^ unknown. 

4 $, from Himalayas and Assam ; the type from Darjeeling, alt. 
7,000 ft. ; lO-vi-17, E. Brunetti ; the paratypes from Simla, alt. fi,000 
—7,000 ft., jungle, VIII-lX-25, B. Chopra ; Shillong, Assam ; vi-1903 ; 
R. Turner. 

The lyjte belongs to the Indian Museum, Calcutta, Kegd. No. 
the umatyfcs arc in the British Museum (Nat. Hist.), Loudon, and in 
the private collection of the author. 

Tribe BLENNOCHAMPINI. 

Genus Tomottediut Eonow. 

1 consider Eutomostethus Ensl. to be a sub-genns of Tomostethus 
Konow. 


Tomottediut (Eutomottethus) atsamemu Rohwer. 

13 13 9, all from Darjeeling, alt. 7,000 ft., 2fi-v — 8-vi-1917 ; K. 

Brunetti. 

Tribe ARGINI. 

Genus Cibdela Koiiow. 

Cibdda jandima King. 

One (J, 3 y labelled “ Above Tura, Garo Hills, Assam, alt. 3,500— 
3,900 ft., 16-vii— 30-viii-1917 ; S. Kemp 


Genus PampsilotB Konow. 

Pamnlota simiisis Kby., forma typica. 

2 (J, 1 $. Both ^ were taken together with the colour-form nigriceps 
Rhw. “ Above Tura, Garo Hills, at. 3,600—3,900 ft., 15-vii— 30-viii- 
1917 ; S. Kemp ” ; the $ is labelled “ Marianbari, Tea Estate near 
Pankhabari, alt. ca. 6,000 ft., E. Himalayas, 25-ii-1928 ; Gopi Ram 


Pamsilota nneiiiif Kby. var. nigricept Rhw. 

3 2 ?. Both $ and one ^ labelled “ Above Tura, Garo Hills, 

alt. 3,500—3,900 ft. ; 16-vii— 30-viii-1917 ; S. Kemp ” ; one (J ; 
“Kalimpong, Darjeeling distr., alt. 4,600 ft., 24-iv— lO-v-1916 ; F. H. 
Gravely”; one “Balasan Forest, alt. ca, 400—600 ft., E. 
HimalayaB; 3-iii-28; Gopi Ram”. 

In addition to the above material 1 have before me specimens from 
Sikkim, Tonkin, China and Java. I have also studied the types in the 
British Museum, London (except that of ndcrocephala Voll.). All those 
from Java, 2 ^ and 3 $ which were reared ^m cocoons, but from 
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different places, resemble each other in sculpture, but not in colour, 
size or nervation, and are easily distinguished from all the continental 
specimens. As P. microcephdla Voll. was described from Java, I con- 
sider the Javanese insects to belong to that species. The $ from China 
has the clypeus at the apex nearly truncate, and the 3rd cubital cross- 
vein distinctly S-formed, so that the 3rd cubital cell is nearly J longer 
on the radius than on the cubitus. Usually the difference is much 
less and the cross-vein is curved in a simple arc. The two c? from the 
Oaro Hills were probably taken at the same time, but one of them has 
the 2nd cubital c(dl longer than the 3rd and tlio cross-vein interstitial, 
but the other has the 3rd longer and the veins not interstitial. Exactly 
the same condition is to be seen in the two $ from Java, that emerged 
on the same date and also in two reared ^om anotlier lot, from the 
same island. The cross-veins cannot, therefore, be considered as a 
reliable distinguishing character in this genus, certainly not more than 
the colour and the size. 

The three iVsiatic apetjies may be distinguished as follows : — 

1. Siipra-clypoal an^a niuinlb’' laituxl, distinctly ilattunud 
in middle, tho llaltcnud npaiiu cif a pent^mal form 
and nearly upainm. Saw-Hheath »een from above 
not shorter than basal width. (Diittribution : 

Java) microcfplu^a Vullon- 

hoven. 

a. Ifoad. mosostornum, Hcuiollutn, inetathurax, 

back of alKlomcii and Haw'shoaili bluish 
black, other parts of thorax rod, and of 
abdomen I’cddish yellow .... forma typim, 

b. V 'J'horax rod, only tlic vory tip of iicutellum and 

tho boundary line iMitwc^m moHoplourao and 
niuaoHtcnium infuscatud ; abdomon as in 

forma lypicn var. rufinim, nov. 

e. J Wnish black, only in under half of notiiin and 
upper apex of raesoplourao with nxliliHli 
<!olom' bnjaking through .... var. »7fdttnw, nov. 

fl, Supra-clypoal area ovonly, roundly raisetl, not flattened 
in middle ; smootli, shining. Head, mesostornum 
and xn^or part of logs black. 

A. SaW-sheath of $ elongated, each half seen from 

above nearly twice as long as basal width ; 
thorax red, only mesostemum black. 

i. Abdomen roddish yellow, without _ any 

black colouring. (Distribution : 

Assam, China) . . . . /*• «inen«is Kirby, (forma 

typica). 

ii. Abdomen block above, otherwise as in 

forma ly-pica. (Distribution : Hima- 

layos, Assam, Burma; China) . . P. nnensia var. nigrieepa 

Kohwer. 

B. Saw-slieath short ; each half, when seen from 

above, as long as basal line. Post-ocellar 
furrow distinct. Base of abdomen above 
and most of scutellum black. 

i. Mesonotum and mosopleurae red ; abdo- 

men reddish yellow, torgites almost all 

black above. (Distribution ; China) . P. interatitialia Cameron. 

(forma tjfpiea). 

ii. Thorax quite black; only basal abdomi- 

nal torgites block. (Distribution ; 

Tonkin) i»taraUlialia var. ewferps 

Turner. 
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Genus Arge Schrenck. 

Arge praeitemalui sp. nov. 

Metallic deep blue; thorax red, metathorax, scutcllum, meso- 
sternum and the under third of mesopleurao bluish. Antennae and 
palps black. Fow-wings strongly, hind-wings less infuscated, with a 
violet tinge. Nervation, costa and stigma black. Legs metallic deep- 
blue. 

Head behind the eyes strongly widened, then rounded, not*mar- 
ginated. Post-ocellar area nearly twi(?e as wide as long, lateral furrows 
hardly visible, post-ocellar furrow distinct, area raised a little, but not 
reaching the level of ocelli. Inb^r- and circiim-ocellar furrows very 
fine, but distinct. Supra-aiitennal pit semi-circular, large. Just below 
the middle ocellus is another equally large and round, but very much 
shallower pit. High and sharp inter-aiitonnal ridgt's are most elevated 
between the ant<mnae and are nearly parallel, only converging very 
little from that point upwards and downwards ; upwards they hardly 
reach beyond the supra-antoniial pit, but do not meet below and extend 
to J of the distaiKKi from the base of the antennae to the bottom of the 
clypeal emargination. Under-face roundly raised but not carinated, 
clypeus with minuter, scattered punctures. The missing supra-clypeal 
furrow marked with very minute, longitudinal wrinkles. Ap(!X of 
clypeus comparatively deeply, roundly incised. Antennae hardly 
longer than thorax; scape conical; pedicel sub-cylindrical, a litthj 
shorter than scap(?, apical half of tlie fhigelliim strongly flattened, } 
before the apex at least twice as liigh as thi(;k. Thorax and abdomen 
(juitc smooth and strongly shining. Mesopleurae along pro-notiim 
from parapterum down, with a furrow separating oft a narrow, but 
distinct prae-sternum, whi(;h becoimss a little wider downwards. Saw- 
sheath, seen from above, rounded, shell-like. Limgtli 13 mm. 

One from Tura, Garo Hills, Assam, alt. 1,200—1,500 ft., Ifi-vi— 
15-vii-19l7 ; 8. Kemp. Type in the Indian Museum ; Rcgd. No. j?. 


Superfamily SIIUCIDAE. 

Genus Pauninu Konow. 

Paururus juvencus (Linn.). 

2 (J labelled “ Kohala, alt. 2,000 ft., Murrec Sub-divn., Punjab, 
Sta. 34,30-ix-1928; H. S. Pruthi”. 



ON A NEW SUB-SPECIES OF PHRYNICHOSARAX COCHINENSIS 
GRAVELY (PEDIPALPI : TARANTULIDAE), 

By K. Braskaran Nair, BA., Deparlmenl of Zoology, Scienee CdtUge, 

Trimndnim, 

»Phrynickosarax cochinensis was recorded by Gravely in 1915, from 
the jungles on the lower slopes of the Western Ghats in Cochin and also 
from the hills near Trichur. All the localities from which the species 
was then collected are situated in one comparatively small area, but 
even in this area slight variations were noticed. In August, 1933 I 
collected two specimens belonging to this species from Kallar, 30 miles 
to the east of Trivandrum and about 2,000 ft. above sea level. Later 
I was able to get many more specimens from the same locality and also 
from the Mookunni Hill (842 ft.) near Trivandrum. They were found 
in damp places adliering to the under surface of stones and fallen timber. 
All these specimens showed a marked variation from the typical form. 
They ]) 08 sessed two coiispicuouB spines along the dorsal margin of the 
finger of tlie arm. 1 iiavc since examined a large number of specimens 
and found that this character is constant. Of the two spines the distal 



Fingors of Phrynichimrax cochinensia Gravely and P. cochinenaia var. AifpinoavA, 
nov. 

а. Phrjfttichoaarax cochineTiaia Gravely (after Gravely). 

б. Phrynichtmrax fM^inenaia var. biapinoaua, nov. 


one is longer, about twice as long as the proximal one. The larger spine 
is bent slightly parallel to the length of the finger. On account of this 
difference between my specimens and the type, the former may, as was 
kindly suggested to me by Dr. F. H. Gravely in a letter, be reprded as 
belonging to a local race for which 1 propose the sub-specific name 
hispinom, nov. 
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Befsbbncss. 

1916, Gravelj, F, H. A rcviaion of the oriental sub-families of Taran- 
tulidae (Order Pedipalpi). flee. M Mn. XI, pp. 433-456, 
pi. xni. 

1900. Poeoek, R. 1. Fauna of British India, “ Arochnida.” 



'FURTHER NOTES ON CRUSTACEA DECAPODA IN THE INDIAN 
MUSEUM. 

VI.— On a New Dromiid and a Rare Oxystomous Crab prom 

THE SaNDHEADS, OPP THE MOUTII OP THE IIOOOHLY RiVER. 


• By B. Chopra, Zoological Survey of Calcutta, 


(Plate VIII.) 

Since tlie publication of my paper on the Dromiacca and Oxystomatn 
of the Sandheada^ four additional specimena referable to these two 
orders have been found mixed with some other crabs. Two of these 
specimens belong to apcjcics* that are already known to occur commonly 
in this area, and, therefore, deserve no special mention ; the other two 
are remarka])le, one as a representative of a new genus, and the other 
on account of the rarity of the species to which it W been assigned. 

I take this opportunity to acknowledge once again the generous 
help that the members of the Bengal Pilot Service have been giving 
unstintingly to the Indian Museum from a very long time past, in the 
way of bringing valuable material from the mouth of the Hooghly River 
— an area that has long been known to be of an exceptional zoological 
interest. 


Tribe DROMIACEA. 

Family Dromiidae. 

Genus Conchoedromia, nov. 

The new genus may be briefly defined as under 

Carapace elongate, longer than broad, hardly tomentose, well areo- 
lated, with regions distinct and grooves well impressed. 

Front cut into three teeth ; middle one on lower plane than the 
side ones. Antennal flagella shorter than carapace. 

Palate somewhat demarcated from epistome. External maxillipeds 
operculiform, but having a somewhat 'pediform cast on account of the 
coarseness of flagellum and the comparatively slight expansion of merus ; 
maxillipeds not completely closing buccal cavern. 

Chellipeds subequal, stouter than legs. 

Last two pairs of walking legs subdorsal in position; third pair 
shorter than preceding ones, but stouter, with huge talon-like dactyli. 
Fourth legs very greatly reduced, with their minute dactyli ending in 
long setae. 


‘ Chopra, Mac. Ind. Mun. XXXV, pp. 26-52 (1933). 

'These two specimeiui have been identified as ConchoeeHea art^doaua (Fabr,), 
and Dorippe faemno (Kerbst). Botli iheeo Bpeoies are fairly common at the Sand- 
heads, vidt Cho|ffa, op. eU,t pp. 28 and 60, 61. 

[ ] 
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Abdomen consisting of seven free segments, without any distinct 
platelets between the last two segments ; terminal segment in male 
rather long. 

Genatyfe.—Conchoedromia akechi, sp. nov. 


Although I have included Conchoedramia in the family Dromiidac, 
the gtmns possesses a number of characters that are not usually met 
with in this family. The elongate carapace with well-marked grooves, 
the superficially pediform maxillipcds and the absence of small plates 
between the last two abdominal somites are some of the characters that 
arc peculiar to the Homolodromidae, but that the present genus cannot 
be included in this family is indicated by the fact that, among other 
characters, the antennal flagella arc shoH, the first two legs are very 
much shorter, the third arc longer and the fourth are far more reduced 
than is usually the case in the Homolodromidae. Within the Dromiidac, 
Conehoedromia appear to combine the (jharacters of Cryptodromia and 
ConcImteteSf in addition to having some characters peculiar to itself. 
The general shape is that of a Cryploiimm ; the areolatcd carapace, 
practically without any tomentum but with the grooves deeply impress- 
ed, and the chelipeds and some of the, more or less nodular, legs show 
a superficial resemblance to C\ ebalioides^ Aloock and C. gilesii Alcock^ 
The third pair of legs, on the other hand, though shorter than the two 
preceding pairs, are as stout, and end in huge talon-like dactyli ; these 
are very similar to those seen in members of the genus ConchoeceleH, 
The fourth legs show a greater reduction than is usually met with in 
cither of those two geruira. Further, the shape of the external maxil- 
lipcds and the absence of pktes between the last two abdominal somites 
are also characters that are not present cither in Cryptodromia or in 
Condmeetes. 


Conchoedromia alcocki, sp. nov. 

(Plate VIII, figs. 1-6.) 

The carapace is hardly tomentose, and there are only a few hairs 
on the borders of some of the leg joints. 

The carapace (Pkte VIII, fig. 1) is elongate, roughly pentagonal in 
shape, with the front rather prominently projecting and the posterior 
border slightly curved. It is longer than broad, tlie greatest breadth 
being about five-sixths of the len^h. The surface is closely covered 
with minute granules, and is conspicuously areolated. The individual 
areolae are well separated from one another. The cervical and the 
** branchial ” grooves are distinct. 

The front is moderately prominent, is grooved along the median 
line, and is cut into throe pointed teeth, of which the middle one is on 
a lower level than the others. In one specimen the middle tooth is 
larger than, and projects beyond, the lateral teeth, while in the second 
example it is distinctly smaller. 


^ Alcook, Cat. Iltd. Decapod C'nuf., Part 1, pp. 63-56, pi. iii, figs. 12, 13 (1001). 
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The upper orbital border is very oblique and is minutely serrulate. 
The inner supra-orbital tooth of the higher Brachyura is represented 
by a small dentiform process. The outer orbital angle is not pro- 
nounced. 

^ The lateral borders of the carapace arc serrulate and are very pro- 
minently cut in about the middle. The antero-lateral borders are 
practically straight and are without any teeth, but a row of minute 
teeth belonging to the outer border of the sub-hepatic region is visible 
J)eyond the antero-lateral border. At its posterior end the antero- 
lateral border bulges out in a somewhat acute prominence, and the 
incision of the lateral border of the carapace, referred to above, is formed 
by the postero-lateral border meeting this bulge well on the inside. 
The postero-lateral borders are regularly convex and are more strongly 
serrulate than the antero-lateral. The posterior border is slightly 
curved. 

The lower wall ot the common orbito-antennular fossa (Plate VIII, 
figs. 2 and 3) is, as usual, formed by the basal ahtennular joint, the 
basal antennal joint and the sub-orbital lobe. The sub-orbital lobe is 
rather small and has its free margin beset with minute teeth. The 
two freely movable basal joints of the antenna have the usual shape, 
and the second joint is produced at its antero-external angle. The 
fiagelliim is considerably shorter than the carapace. The eyes have 
short thick stalks and the corneae are dark pigmented. 

The third pair of maxillipcds (Plate VIII, figs. 3 and 4) do not com- 
pletely cover the buccal cavern, and on account of the moderate expan- 
sion of the ischium and mcrus, and the coarseness of the flagellum havo 
a superficially pediform appearance. The inner borders of the ischium 
and menis are serrulate and hairy, while there are patches of minute 
tubercles on their exposed surface. 

The chelipeds (Plate VIII, fig. 6) are more massive than the walking 
legs and arc subequal. They are a little longer than the carapace. The 
outer and upper surface of all the joints is sparsely covered with minute 
tubercles. All the borders of the arm arc cristiform and sharply denti- 
culate, and the upper border is somewhat raised. The wrist is nodular, 
and its borders and those of the palm are minutely serrate and sharply 
cristiform. The teeth near the distal end of the inner border of the 
wrist arc more prominent than the others, and there is a slanting row 
of minute, rounded tubercles on its upper surface. The palm is swollen 
and has some indistinct rows of tubercles on its upper and outer surface. 
The margins are sharply cristiform and minutely dentate, and there 
is a prominent nodule near the junction of the movable finger. The 
latter is strongly arched, and its upper border is dentate and some- 
what hairy. The dactylus is distinctly longer than the upper border 
of the palm, and its pointed tip fits into a notch in the tip cd the fixed 
finger. The latter is short and stumpy and both the fingers are armed 
with teeth along their inner margins. 

The first two pairs of walking legs are long, the first being only a 
little longer than the chelipeds. The margins of the different segments 
are somewhat serrate. There is a small nodule on the carpus near its 
distal end, and a «w*ftll rounded tubercle at the junction of ti« propodus 
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and daclylns. The dactylus is long, lanceolate and somewhat curved, 
and is serrate along the anterior and hairy along both the margins. 
The borders of the other segments are also sparsely hairy. The merus 
is not appreciably expanded along its upper border. The third legs 
are shorter than those of the two prece^ng pairs, but are markedly 
stouter. Their segments are short and stumpy, almost nodose, and the 
large talon-like dactylus works against a prominent cupped and toothed 
projection near the proximal end of the posterior bonier of the pro- 
podiis. The dactylus is stnmgly curved and its inner border is some- 
what serrate and hairy. The fourth legs (Plate VIII, fig. 6) are very 
greatly reduced, anil like those of the third pair are subdorsal in position. 
Their minute dactyli end in five or six long setae. The borders of the 
other segments arc minutely serrate and arc beset with long hairs. 

The abdomen in the male consists of seven distinct segments, the 
last of which is rather long and has its free terminal margin profusely 
hairy. There are no distinct platelets between the last two segments. 
The first segment is, as usual, produced laterally, and the first five 
segments show a distinct convexity along the middle line. 

The spirit specimens are pale-whitish in colour and have no dis- 
tinctive markings. 

The larger of the two specimens, which is figured on plate VIII, figs. 1 
and 2, has a carapace length of 6*2 mm., while the greatest breadth is 
5*2 mm. The other example is 5-6 mm. long and 4*7 mm. broad. 
They are both males. 

Type-specimen.— G 168tVl» Zoological Survey of India {Ind. Mus,). 

Lo&ility.—The two male specimens on which the foregoing descrip- 
tion is based were collected by ofiicers of the Bengal Pilot Service on 
board the Pilot vessel “ Lady Fraser at Sandheads, ofi the mouth 
of the Hooghly River in February, March 1928. The depth of water in 
this area is about 20 fathoms, and the bottom for the most part consists 
of soft ooze-like mud, with patches of sand and shells here and there. 
The specimens are without any protecting shells on their backs. 


Tribe OXYSTOMATA. 

Family Leucosiidab. 

Genus Actaeomorpba Miers. 

Actaeomoipha morum Alcock. 

1800. Ariaeomorpha marvm, Alcock, Jowm. Ag. Soe. Bengal LXV, pp. 172, 
173, pi, viii, tig. 3 and lllud. Zool. ** Investigator pi. xxvii, fig«4. 

A single female example of this apparently rare species has been 
collected at the Sandheads. It has a carapace length of a little over 
10 mm., and is about 12*5 mm. broad. It is possibly immature. 

The Sandheads specimen agrees in every particular with Alcock’s 
description and figures of this species, as also with the two examples 
on which he based the description. The species is very easily recognised 
by its strongly convex carapace, studded with pearl-diaped vesi^ous 
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granules, having a broad, sculptured marginal ring from which the 
different regions of the carapace are completely isolated. The regions 
are further isolated from one another by broad channels. The chcli- 
peds, legs and other parts of the body agree exactly with Aloock’s ex- 
cellent description of the species. 

Actaeomorpha morum was hitlierto known only from two female 
specimens obtained by the R. I. M. S. S. ‘‘ Investigator ” off the Canjam 
coast, in the Bay of Bengal at a depth of 28-30 fathoms. The present 
record from off the mouth of the Hooghly River does not materially 
oxtend the range of the species. The depth of water at this place is 
above 20 fathoms, and it is likely that the bottom at the lixact spot 
from which the specimen was taken consists of sand, perhaps mixed 
with shells. All the other species of the genus are also known to live 
on beds of corals, shingle or sand ami shells. 

The species of the genus Actaeomarpha are for the most part r<‘stricted 
to the Indo-Pacific area, though one species extends to the Kerniadcc 
Island in the South Pacific. On the west the genus goes up to the 
east coast of Africa^ Ihle'-^ has enumerated the .species so far known 
and has given notes on their distribution. All the spedes are more or 
less rare. 

The Sandheads specimen is registered in the IBooks of tiie Zoological 
Survey as under 

(! 1601/1 I iSandliciuls, nioiilli (if tlio | “ Lady t’rasor ” Sny. 1!)2;{ I I V 
I llivcr llodjihly. I 1 

T1u 5 colour of the present spedmen, in spite of its long immersion 
in spirit, is still light orange on the dorsal surfaiHj witli the ventral sur- 
face whitish. There are two barnacles attached to the dorsal surface 
of the carapace. 


1 St(d)binj(, Ann. Jhirhan Ainu. II, pp. 272, 2711 (1020). 

3 Ihlo, Hiboga Exped. lirp. XX.XIX b*, pp. a08, 300 (lOlS). 




EXPLANATION OF PLATE VIII. 


Gonchoedromia alcocki, gen. et sp. nov. 

Fig. 1. — Dorsal view of the type-specimen : x5. 

Fig. 2. — Ventral view of same : x5. 

Fig. 3. — Ventral view of anterior part, further enlarged 
Antennal flagellum of one side is missing. 
Fig. 4. — Ventral view of third left maxilliped : X 10. 
Fig. 5.— Left cheliped, further enlarged : X 10. 

Fig, 6. — Fourth right leg, further enlarged : X 12. 


: X8. 












THE SYSTEMATIC POSITION OF HAMILTON’S SPECIES OF 
GOBIOID PISHES FROM THE GANGES. 

By Sunder Lal Hora, D.Sc., F.R.S.E., F.A.S.B., Assistant Superin- 
tenderU, Zoological Survey of India, Cakulta. 

As is fully realised by all ichthyologists interested in the Indian fauna, 
the specific validity of a nutnber of species desc^ribed by Haniilton (once 
Buchanan) in his “ Gangetic Fishes ” is not finally established. 
Hamilton published his monumental work in the absence of a great 
many of his drawings and several volumes of his manuscript notes, and, 
in consequence, the published descriptions of several species are defective 
while it has been a matter of considerable difficulty to identify the species 
that are not figured. This defect has been removed partially by the 
publication of Hamilton’s manuscript drawings *, but considerable work 
yet remains to be done for defining precisely the specific limits of several 
species. Tlic difficmlty is augmented by the fact that Hamilton, as 
pointed out by me in 1920, preserved no specimens, and in the absence 
of such material, his drawings arc the only indications we possess of 
the different species described in the “ Gangetic Fishes To straighten 
this tangle, tlm only course open is to secure topotypes (specimens from 
type-lo(5ality), l)ut hero again it has to be taken into consideration that 
in plac(is the. configuration of the country has changed considerably 
since Hamilton’s time : this was indicated ® in the case of the type- 
locality of Ambhjerps mangois (Ham. Buch.). It is fortunate, however, 
that liamilton left comprehensive notes regarding the localities, local 
names and tlie (bites of his original descriptions in a volume of “ Original 
Notes concerning the Gangetic Fishes ” which is now preserved in the 
Library of the India Office in London. 

While working on the brackish water fauna of the Gangetic Delta, 
the Gobioid fishes attracted my spcicial attention on account of the great 
structural and biological adjiptations exhibited by them. During several 
visits to Uttarbhag, a trading village on the Piali Nadi in the 24-Parganas, 
a large collection of Gobioid fishes was made, and, when sorting out the 
material, it was observed that almost all the forms described by Hamilton 
from the estuaries of the Ganges were represented in it. As the material 
came from the type-locality {vide infra) and as in recent years two species 
of Hamilton had been redescribed under new names, it seemed to me 
desirable to publish ray observations on the systematic position of 
Hamilton’s species of Gobioid fishes from the Ganges. 

SewelD, in his recent study of the fauna of the Salt Lakes, Calcutta, 
has pointed out that “ for several years past there has been a steady 

1 Hamilton, An Account of the Fiehee found in the River Ganges and iU branches 
(Edinbuigh : 1822). 

* For location of published drawings boo Hora, Mem, Jnd, Mue. IX, pp. 182-191 
(1929). 

*Kora. Bee, Ind, Mue, XXXV, p. 612 (1938). 

• SewoU, Bee. Ind. Mue. XXXVI, p. 46 (1934). 
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change in the conditions existing in and the general character of some 
of the rivers in Lower Bengal, and these changes have had a profound 
(effect on the Salt Lakes and the associated streams and thus indirectly 
on the general character of the fauna of certain areas.” There is no 
doubt that since ILimilton’s time considerable changes have occurred 
in the geography of the (Jangetic Delta, especially of the area in the 
neighbourhood of Calcutta. It is known that though Hamilton entered 
the service of the Honourable East India Company as an Assistant 
Surgeon on the Bengal Establishment on 26th September, 1794, lie 
actually took up residence in Bengal in the later half of 1796, when, on 
his return from Burma, he was posted to fjuc.kipoor (Tjakhipur or Lalcsh- 
mipur), 2.3 miles from the headquarters of the present district of Noakhali 
in South-Eastern Bengal and in the time of tiui East India Company a 
flourisliing centre of the weaving industry. He lived at Puttaliaut, 
not far from the Padiiia River (The Meghna) and a])Out six miles north 
of Luckipoor, from the later half of 1796 to a considerable part of 1798. 
Buchanan began to take interest in fishes at Puttaliaut and had actually 
made a few observations, when he was transferred in the l)eginning of 
October 1798 to Baruipur in the 24-Pargaaas about 18 miles from 
Calcutta. Till the commencement of 1800, Buchanan, while stationed 
at Baruipur. drew up the descriptions and had drawings mafle of the 
fishes of the area, mostly estuarine. The result of his studies up to the 
beginning of 1800 are embodied in the manuscript entitled “ Pisciciim 
Bcngalac inferioris Dolineationcs septuaginta octo whicli is now 
preserved in the library of the Asiatic Society of Bengal. Buclianan’s 
investigation of brackish w,‘iter fishes was interrupted from the beginning 
of 1800 to the middle of 1814, but in 1814, when ho was posted as Superin- 
tendent of the Royal Botanical Carden, he resumed his interest and 
described several estuarine fishes from the Hooghly River and connected 
pools below Calcutta and from the Calcutta Salt Water Lakes. With 
the possible exception of one species of Cobioid fishes, the remaining 
were obtained hy Buchanan during his resichmee at Puttahaut, Baruipur 
or Calcutta. The table on the opposite page shows the provenance and 
dates of the original descriptions, the lo(;al names, up-to-date scien- 
tific names, etc., of Gobioid fishes de.scribed in his “ Gangetic Fishes 
The species marked with an asterisk (*) in the table are described in 
the ISOO-munusoript and, therefore, must have been obtained by 
Buchanan during his stay at Puttahaut and Baruipur. 

Of the 16 species enumerated in the table, descriptions of 8 species 
are to bo found in the 1800-riwnuBcript ; while five of the species were 
obtained by Buchanan during his tenure as Supcjintendcnt of the 
Royal Botanical Garden. One species— (iro6jMs was described 

during his survey of the Rungpur and Purnea districts, but regarding 
this he remarks in the “ Gangetic Fishes ” tluit “ this fish 1 found in 
the lower parts of the Padda or Padma River, which lifajor Rennoll calls 
the Great Ganges Presumably the specimens on which he based his 
description were sent to him from the lower part of the Padma River, 

Since Hamilton’s discovery of Qobiue gutum^ it has never been found 
again and, therefore, regarded as a doubtful species by ichthyologists. 


1 Eora, Journ. At. 8oc. (N. 8.). XXVU, pp. 123-136, 1031 (1033). 
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In the description of the fish, Hamilton referred to its close similarity 
with G. giurus. A careful study of the figures^ and descriptions 
of the two species has shown that the former may bo an abnormal 
form of the latter, which is a very widely distributed species of India and 
is adapted to live under varying conditions of salinity, etc. According 
to Hamilton, the principal features in which G. gutum differs from G. 
giurus are (i) 13 ra 3 rB in fhe pectoral fin of G. gutum as against 22 rays in 
that of G. giunis, (ii) head small and narrower than the body in G, gulumf 
while it is wider than the body in G. giurus and {in) the lower jaw shorter 
than the upper in G. gutum and vice versa in G. giurus. A comparison 
ot the figures also shows that the chief difierenccs He in the form and 
structure of the head which, in my opinion, are due to the pug-headed 
condition of G. gutum. The smaller number of rays in the pectoral fin 
is probably another abnormal feature. It seems likely, therefore, that 
G. gutum was described from an abnormal pug-headed specimen of 
G. giurus. 

To verify this surmise a photographic copy of the original drawing of 
G. gutum was sent to the Collector of the Noakhali district with a request 
that any information and specimens of Gtdum haliya, if available, may 
kindly be obtained. In reply the Collector sent seven specimens and 
remarked that a fish locally known as Gutum Baliya “ is available in 
this district in abundance ”. All the seven specimens sent by the Collector 
are Ghssogobius giurus^ and now there seems no doubt that G. guium 
and G. giurus should be regarded as conspecifio. 

There are two species, G. septemradiatus and G. tredecemradiatus, 
about which no definite information exists, but there can be hardly any 
doubt that Buchanan obtained them while stationed at Calcutta, as the 
forms are abundant in the estuaries. Moreover, these forms are 
conspecific with G. novemradiatus and all the three names are s 3 monymous 
with Periophtharnodon schlosseri, a species very variable in regard to the 
number of spines in the first dorsal fin (0—15). I have obtained speci- 
mens of all the species referred to above from the neighbourhood of 
Calcutta and especially from Uttarbhag, which is situated about 5 miles 
to the south-east of ^uipur. In the “ Original Notes ”, the Luckipore 
name of only one species is mentioned and in the '' Gangetic Fishes ”, 
(7. gutum is definitely stated to have been collected from the Padma River, 
so it may be reasonable to presume that at Puttahaut Buchanan became 
familiar with only two species of Gobioid fishes. 

I include here a short summary of the changes in the configuration of 
the areas near Puttahaut and Baruipur. Rennell’s map (1780-1790) shows 
” the Meghna flowing past Lakhipur, then an important factory of the 
East India Company, sweeping in a steady curve round the south-west 
of the district and passing some five miles south of the present station 
of Naokhali, and then inclining slightly northward on to the mouth of 
the Feni where it flowed some two miles south of Companyganj”*. 
Hooker found in 1850 that Meghna was moving gradually to the west, 
and the tide rose about U feet. With regard to the configuration of 
the area near Lakshmipur, the Collector of NoakhaH informs me that 


> For a figure of 0. gutun see Hora, Mem. Ind. Mva. IX, pi. xiv, fig. 7 (1920). 

* Webster, Fastem Bengal and Assam District Gaceiteers. NoaUaB, p. 7 (1011)« 
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“ an area of about 4 or 6 miles to the south of Lakshmipur has, of late, 
been diluviated and hew chars, viz,. Char Ramani Mohan and Char 
Martin, etc., have, been formed, thus diverting the course of the Meghna 
River near Lakshmipur to flow by the south side of Char Ramani 
Mohan.” 

In the old days, Baruipur used to be a big trading centre and was 
situated on the banks of the Adiganga, a tidal creek. Now the bed of 
Adiganga is represented by a series of freshwater tanks and there is no 
bracki^ water in the immediate neighbourhood of the place, but it is 
likdly that 136 years ago, when Buchanan was living at Baruipur, there 
were brackish water pools in the bed of the Adiganga near Baruipur. 
Uttarbhag is now a big Ashing centre and lot of Ash from this place 
are sold daily in the Baruipur market and it is likely that Buchanan 
may have also obtained his specimens from neighbouring places. Under 
these circumstances, the specimens from Uttarbhag can be regarded 
without any hesitation as topotypes of the species described by Buchanan 
during his stay at Baruipur. 

In view of the above remarks, the forms listed above are referable 
to 13 species, all of which are well-known though two of these — GiMap- 
terus chuno and Ctenogobius nuntes—have become familiar in literature 
under taxonomically unsound names. The _remaining eleven species 
are known to be widely distributed in the seas and estuaries of India, 
Burma, Malay Archipelago and of countries further east. 

In the following pages, therefore, the systematic position of 
Hamilton’s two little know species is discussed. 


Gobiopteras cfauiio (Ham. Buch.). 

1822. Gobius chvno, Kamiltoii, GangeJic FuKm, p. 53.^ 

192.3. Mkrwpocrypks fra/giUs, Kora, Mem. Ivd. Mu8. V, p. 751. 

1929. Gobius chuno, Kora, Mm. Ini. Mus. IX, pi. xiv, fig. 6 (Ms. drawing of 
Hamillon-huchanan roprodncM)d). 

1931. Oobia^ua fragilis, Koumans, Pre. Rev. Genera Gobimd Fish., p. 32. 

Gobiojderus chuno was described b/ Hamilton-Buchanan from “ the 
estuary below Calcutta ”, and a reference to the “ Original Notes ” shows 
that the species was discovered by him in January 1815 while stationed 
at the Royal Botanical Garden. Chuno is a name collectively employed 
for small species of fish and prawns in Calcutta and there is no doubt 
that in the specific name reference is made to the small size of the fish 
and to its diaphonous colouration. Judging according to the present 
day standard, Hamilton’s description of the species is inadequate and 
it is greatly to be regretted that he had not access to the figure^ of the 
species when he published its description in the “ Gangctic Fishes ”. 
In these circumstances, it is not surprising that no notice has been taken 
of this species by any ichthyologist ; even Day omitted to refer to it 
in his monumental work on the ’ 'Fishes of India 

In 1923, 1 described a small, transparent Goby from the Chilka Lake 
and the Baliaghata Canal near Calcutta. It was so remarkable that 
a new genus was proposed for its accommodation, and its close affinity 
to Qobku hradiiypterus Bleeker was indicated. Unfortunately, I missed 
to note at the time that Bleeker had already proposed a separate genus 

x2 
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G<dAopteru8 for his 0. hrachyptents, Kouman has nov’ directed atten- 
tion to this omission and after an examination of a cotype of my 
specm—Mkrapocryptes fragilis—haB referred it to Golnopterus. 

A careful study of the description and figure of Buchanan’s Gobius 
chuno shows that, in all the points noted by Buchanan in his short descrip- 
tion, it agrees very closely with the transparent Goby described by me, 
and I have no doubt that the tw’o are conspecific. The most salient 
feature, however, is the character of the teeth, but, with the appliances 
available to Buchanan, he was unable to determine their nature and 
remarked that “ The structure of the teeth in such a minute anhnal 
cannot be readily ascertained, although these organs evidently exist.” 
The principal features in which the two descriptions agree are : — 

i. Small size. 

ii. Diaphonous colouration with black dots, 

iii. Oblique and upturned mouth with the lower jaw longer than 

the upper. 

iv. Forward position of the eyes. 

V. Five short rays in the first dorsal fin, and seven to eight rays 
in the second dorsal. 

vi. Occurrence in the estuaries near Calcutta. 

Besides these, there are several other minor points of agreement 
also. 

Gobio^erus consists of small pelagic species which correspond in 
habits with the European transparent Gobies of the genera Aphia and 
Grystallogobius. So far as I am aware, Gobioplerus is represented by 
three forms, G. breu^ypterus Bleeker^ from the Grati Lake in Java. G. 
<^uno from the Cbilka Lake and the Salt Lakes, Calcutta, and G. sp.^ 
from the Tale Sap, Siam. It is significant that all the three forms are 
known from brackish water lakes and in the Chilka Lake G. chuno was 
found in the main area where the specific gravity of the water varied 
from 1’0020 to J *0080. The salinity of the other pieces of water in which 
Gobioplerus lives is not known. 

The alimentary canal of G. chuno is a broad simple tube ; it is some- 
what dilated in the region of the stomach and is about one-third the 
total length of the fish. An examination of the stomach contents has 
shown that the fish feeds on Copepods and other planktonic Crustacea. 
Thus from its structure, colouration and feeding habits, the fish seems 
to be a true j)elagic species. The structure of the j^elvic fins, as a long 
funnel-like tube, also shows that these fins are not used for adhesion 
as is the case in a majority of the other Gobioid fishes. 

Ctenogobiut nunus (Ham. Buch.). 

1822. Q(Mm nunu^, Hamiiton, OoHffelic Fuha, p. 04. 

1876. Oobm 7mius, Day, i’w^. /ndw, p. 297, 

1900. (fobiu/t alcockii, Annandale, Joum. As. iSoe. B&igd {N. S.), II, p. 201, 1 fig. 

1923. Vknogthwi ofcochf, Hora, Jfem. l%i. Mua. V, p. 744. 

1928. alcochii, Hora, Rcc. M. Mua. XXX, p. 37. 

1929. Oobius nuum, Hora, Mem. Ind, Mua. IX, pi. xiv, fig. 5 (Ms. drawii^ of 

Uanii[ton>Buohanan reproduced). 


‘Blooker, Nat. Tijdachr. Ned. Ind. IX, p. 401 (1856). 
*Hor^ Mm. At. Soc. Bengal VI, p. 497. fi^ 7 ' 1924).. 
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This is the smallest of the Indian Gobies and was described by 
Hamilton from “ the river below Calcutta In his “ Original Notes **, 
the description of this species is dated 18th January 1816, when Buchanan 
was stationed at the Royal Botanical Gkirdcn. Among other characters, 
Hamilton noted that G. nunus “ has six irregular black belts , one passing 
through the eye, a second on the gill-covers, the third at the pectoral 
fins, the fourth at the vent fin, the fifth behind the second back fin, and 
the sixth at the end of the tail It was also noted that “ the first 
back fin contains six undivided rays.” The species remained 
undetermined for a long time and it appears that Cuvier and Valenciennes 
and GUnther considered the original description inadequate for the 
specific recognition of the species and, therefore, did not include it in 
their systems of classification. Day, who had access to Buchanan’s 
manuscript drawings in the library of the Asiatic Society of Bengal, 
redcscribed this species from a small specimen “ captured by the late 
Dr. Stoliezka in a freshwater stream, near Moulmein ” and thus extended 
its range from Hooghly to Burma. The description of its colouration 
agrees very closely with that given by Buchanan, but its dorsal fin 
formula ** D 5/i ” is different. Unfortunately, Day did not figure this 
small species nor directed attention in his description to its manuscript 
drawing in Biiclianau’s collection of drawings in the Asiatic Society of 
Bengal. No one seems to have taken notice of this species after Day. 

In 1906, Annandale described a new species Gobius alcockii from 
a large number of specimens obtained at Fort Canning in brackish water 
and at Calcutta in fresh water. Annandale’s description of the colour 
of his species is identical with that given by Hamilton and Day for 0, 
nunus f and in other particulars also the two species appear to be conspeci- 
fic. According to Annandale, the dorsal fin formula is “ D 6 ’ 

but in the large number of specimens examined by me I have always 
found six undivided rays in the first dorsal. Annandale added a note 
on the breeding habits of the fish and remarked on the large size of the 
eggs in G, nunus. 

In 1907, Annandale^ recorded “ G. alcockii ” from a tank at Rajshahi, 
150 miles north of Calcutta. In 1923, it was recorded by me from the 
Chilka Lake where it is very common all over the lake. It was also 
pointed out that the first dorsal fin contains 6 spines and not 5 as 
described by Annandale. In 1928, the range of the species was extended 
both towards the east and the west by recording it from Rangoon and 
Puri on the Ganjam Coast. In 1929, when 1 published the manuscript 
drawing of Buchanan’s Gobius nunuSt the great similarity between it 
and Annandalo’s Q, alcockii struck me and later researches have con- 
firmed the view then formed. It is abundantly clear to me now that 
the two species are identical. 

Ct&nogcbius nunus is very common in brackish water ponds and pools 
in the neighbourhood of Calcutta and it is always found among vegeta- 
tion where its banded colouration and absolutely transparent caudal 
fin makes it inconspicuous. So far as 1 have been able to ascertain, 
it feeds on planktonic Crustacea or animal and vegetable growths on the 


^ Amumdale, JZee. Ind* Mtu, I, pp. 41-42 (1907). 
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stems of water plants. Its alimentary canal is a broad simple tube 
with the stomach portion dilated and slightly bent in its posterior half. 
The alimentary canal is less than one-third the length of the fish. The 
specimens collected late in December and early in January were found 
to be fully ripe. The species does not seem to grow to more than 18 mm. 
in total length, and is thus one of the smallest living vertebrates. 

C. nunus is found among vegetation both in fresh and brackish waters, 
but usually it does not live far from tidal influence. Its occurrence at 
Rajsliahi and in Calcutta tanks, however, shows that it is fplly 
acclimatised to fresh water existence. In the Chilka Lake the species 
was obtained from the main area as well as the outer channel and from 
waters the specific gravity of which varied from 1*0076 to 1*028260. 

C, nunus has not been found so far in flowing water. 



NOTES ON INDIAN THYSANOPTERA WITH DESCRIPTIONS OF 
NEWSIES. 

By T. V. Ramakbishna Ayyab, B.A., PI 1 .D., Qaommni Entmoiogisl, 
Madras, 


, (Plate IX.) 

T his paper is a supplement to the writer’s last three papers^ on 
Indian Thysanoptcra ; it includes notes on fifteen species of which 
five appear to be new to science and three other forms arc new to the 
Indian region. The material includes collections made by the writer 
and his fellow workers at Coimbatore, Mr. T. B. Fletcher, till lately 
Imperial Entomologist, Pusa, Mr. C. C. Ghosh, the Burma Ento- 
mologist, Professor D. S. Chowdhry of Cawnpore and Professor Jhavcri of 
the Poona Agricultural College. The writer’s thanks are hereby tendered 
to all these gentlemen for the help received. He is also thankful to 
Hr. Priesner for examining his specimens and offering suggestions and 
(‘.riticisms. 

The following is a list of the species 

1. Hemiana'pItoLhrips sp. nov. 

2. Pseudodendrothrips ornalmimus Schm. 

3. Parihenvoihrips dracaenae H. 

4. Heliothrips mlicus Bag. 

5. Thrips fiofiim 

6. TaeniothripH ckaetogastra, sp. nov. 

7. PancftaMhripsindicus Bag. 

8. EcacarUkolhrips fletcherif sp. nov. 

9. Liothrips dampfyi Ey. 

10. Haphthrips inquUinm Pr. 

11. Tryhomidla rarnahrishnae Ky^ 

12. Kamyothrips nigrijlaviiSt sp. nov. 

13. Androthrips cot^flrforensts, sp. nov. 

14. MaUalhrips Mica Eamkr. 

16. Cercothrips {Gigantothrips) tibialis Bag. 


TEREBRANTIA. 


1. Hemianaphothript palmae, sp. nov. 

Macropteroas female . — ^Length 1'30 to 1*43 mm. Head yellowish 
brown, thorax brown with margins of pterothorax rather dark, prothorax 
light yellowish and the abdomen dark brown. Ocelli large and clrar, 
with red pigment. Legs uniform pale yellow. Feelers pale yellow 
with the second joint lightly fuscuous and with a distinct brown patch 
on the distal portion of sixth joint ; the Mowing distal ]omte are also 
dark. Wings distinctly transparent at basal area, light greyish fuscuous 


Bombay Nat. HUt. 80 c. XXOT. PP- lOmaoW 
XXXIV, pp. 277-279 (1932) ; InHan Fmai jReeom, EiU. 5ef., XX (4), pp. M2 (19J4). 
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beyond. Eyes large and bulging out. Head broader than long and 
shorter than prothorax, with no spines or bristles. Cheek distinctly 
arched and finely serrate but with no bristles ; the front margin of 
vertex very broadly triangular. The vertex is finely transversely 
striated. Antennal joints : 1st cup-shaped and 2nd elongate oval, 
longer than first with a seta on it, 3rd and 4th subequal, narrow at 
base, 5th slightly shorter, all the three broader towards apex, 6th 
almost as long as 3rd, but broader than the latter, 7th and 8th very 
short, almost equal and of the same breadh throughout, 9th narrower 
and slightly longer than 7th or 8th. The partition between 6th ahd 
7th not very clear in some specimens and it is possible that it is only 
a groove dividing the 6th into two parts. Mouth cone short and 
bluntly pointed extending just into the middle of prosternum. Pro- 
thorax large, as long as head, broader than long, the front margin 
straight, the sides sharply arched and the base at the junction of the 
pterothorax conspicuously rounded; it is unarmed. Legs compara- 
tively short, stout and unarmed. Abdomen elongate, much longer 
than head and thorax together, bluntly pointed at apex. Basal segments 
with fine transverse striations, 7th and 8th with a sharp lateral spine 
on each posterior angle, 9th with a transverse row of six long and sharp 
bristles, the last segment with a similar row of four shorter bristles. 
Wings extending to 6th abdominal segment. Fore-wing with minute 
setae along both the veins and a conspicuous curved bristle at costal 
apex ; first vein with five or six setae beyond the basal transparent 
portion and two distal ones, 2nd with a dozen setae. Fringes long and 
well developed. 

Macropterous mak^—hlOO mm. long. Body elongated and more 
slender than female. General colour similar but with the dark colour of 
abdomen and margins of thorax deeper in some specimens. Wings 
extend to tip of abdomen. Apex of abdomen with a pair of conspicuous 
curved bristles, one on each side. The penultimate segment with two 
long bristles on each side and a group of short spines at the central region. 
The four middle segments show ^ transparent naked transverse patch 
at the middle, characteristic of some male thrips. 

Measuretmnis of type female,— Emd : length 0*132 mm., breadth 
0*154 mm. ; prothorax : length 0*1,32 mm., breadth 0*220 mm. ; ptero- 
thorax : lei^gth 0*308 mm., breadth 0*297 mm. ; abdomen : length 0*792 
mm., broadest across 5th and 6th segments. Total length 1*364 mm. 

MeasurementH of antenna.— \%i joint 15(i, 2nd 40(i, 3rd 70[i, 4th 65(i, 
5th 55 [1, 6th 65|ji, 7th 10 (ji, 8th lOp, 9th 20[i. 

Habitat and Locality, — Collected by the author on the flower heads 
of Date palm (Phoenix dadylifera) ; found in company with Adihetero* 
thrips jambudvipaef Ram. on the banks of the Tungabhadra river at 
Tungabhadra and Siruguppa in the Bellary district. 

Described from about ten females and three or four males. 

This is the first Indian record of this genus erected by Priesner in 
1925 as a subgenus of Anaphothrips, .Uzel. The most important struo- 
tural feature of the genus is its three jointed antennal style (antenna 
9-jointed). This feature and the characteristio coloration mark it 
out as a distinct species. 



493 


1934.] T. V. ttAMAKKuniA Ayyab ; lifdm Tkyaampteta, 

2. pMudodtndrotliript onurtisiuiiiit Sohmutz. 

1913. Paeudodendrothripa orwUiaaimua, Buhmutz, Sitz. Akad. Wiaa. Wim. 
CXXII, p. 008. 

HabiXal and Locality. — Found as a post on the shoots of mulbeiry 
(Mom), Mandalay, Burma (C. C. Ghosh Coll. T. V. R. No. 266). The 
insect in this material, though appearing at first glance like a Sericothrips, 
agrees in most respects with Sohmutz’s type described in 1913 from 
material colleoted from Ceylon on Macrocarpus inteyrifoliai The struc-^ 
tore of the antennae in the present material is similar to the Ceylonese 
farm with the peculiar division of the distal joints; the transverse 
groove in joint six is clearer than the partition between joints six and 
seven, and Schmutz appears evidently to have mistaken the boundaries 
of the joints. The insect is a small (about 1*000 imn. in length) golden 
yellow species with bright red ocelli, whip-like antennae, short and 
unarmed head and fairly long greyish wings. 

3. Parthenodirips dracaenas Hecger. 

1864. PartAe/nothripa drammac, Heeger, 8itz. Akad. Wiaa. Wien. XIV, p. 365. 

1902. Purtheuothnpa dracaetMC, Kinds., Proc.. U. 8. Nat. Mua. XXVI, p. 176. 

Habitat and Locality. — dozen females (no males) collected by the 
writer on wild Solanum and Tecoma jasminoides, Nilgiris, 7,500 ft. 
(T. V. 11. Nos. 290 and 316) ; this is the first record of this well known 
species in Asia. DifEcrs from Schmutz’s P. octarticulata recorded from 
Ceylon in the structure of the antennae and the colour of the fore-wings. 
This insect appears to enjoy a very wide distribution since it has been 
noted previously in different parts of Europe, North America and 
Australia. Dr. Friesner thinks that my specimens are somewhat paler 
than the European form. There is a detailed description of this insect 
in Hinds’ paper referred to above. 

4. Hdiothrips ipdicu Bagnall. 

1913. Uelialhripa indicua, Bsgnall, Ann. Mag. Nat. Hid. (8), XTI, p. 291. 

1928. ffeliothripa indicua. Kamakrishna, JSnt. Mem. Dept. Agri. India X, 
p. 264. 

Habitat and Locality.— On ganja {Cannabis saliva). Coimbatore, 
(T. V. R. Coll.) ; on Sannhemp flowers, Pusa (F. V. Isaac CoU.). On 
Date flowers, Siruguppa, Bellary (T. V. R. Coll.). This is a common 
Indian black thrips found occasionally as a peat on groundnut and other 
fleld crops. 


5. Thrips flonim Schmutz. 

1913. Thripa fionm, Sohmuta, 8itx, Akad. Wiaa. IVien. CXXII, p. 1003. 
1928. ThrC^ fiorum. Kamakrwhna, JSnt. Mem. Dept. Agri. India, X, p. 261. 
1932. Thripa jtarum, Bamakrishna, Rec. Ind. Mua, XXXIV, p. 277. 

Habitat and LoctMy.— On Rose flowers, Foona, (T. N. Jhaveri Coll.). 
This is one of the commonest of the Indian species of thrips (a reddish 
brown form) and is found on a variety of plants in S. India. Found 
often in company wilh d^tont species of Haplath/rips, 
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6. Tamiotliripi dbaetogaitra, sp. nov. 

Macropterous female. About 1*400 nun. long. General eoloui ^ellowiab 
to yellowish brown. Head and thorax yellowish brown, abdomen and 
legs of a pale whitish yellow, legs with a sHghtly darker hue than abdo< 
men. Fore-wings uniform grey, setae dark, fringes grey and hind 
wings of a lighter shade with the central longitudi^ vein grey. Eyes 
black, ocelli with pinkish pigment. Antennal jomts excepting the &st 
which is pale whitish, are of a uniform dark grey colour. The prothoraoio 
and abdominal bristles dark. Head broader than long, fore margin 
arched, surface of head near junction of prothorax with irregular trans- 
verse striae. A pair of conspicuous dark bristles in front of the posterior 
oceUi, genae slightly arched with two or three very short transparent 
setae along each. Antenna, first joint stout and cup-shaped with short 
seta towa^s apex, 2nd joint narrow at base and gradually widening 
towards apex with three or four sharp setae, 3rd joint narrow and more 
or less constricted at the base, widest at centre and then narrowing 
towards apex with two or three bristles and a forked trichome towards 
apex, the color is deeper at centre and lighter towards each apex, 4th 
joint similar in all respects to 3rd though slightly shorter and the bristles 
are conspicuous in both ; 5th joint narrow at base and widening towards 
apex, having a distinctly lighter colour at apex, 6th joint almost as long 
as 41^, elongate oval, broader at base and narrowing towards 7th joint 
but broadly connected with it, the extreme apex has a lighter hue, 7th 
very small, 8th an elongated cone longer than 7th and with two or three 
transparent setae at apex. Mouth cone broadly pointed and reaching 
middle of prosternum. Prothorax, somewhat broader than long, sides 
arched ; a pair of dark conspicuous bristles found at each posterior 
angle. In addition, the hinder margin has a row of four spines situated 
between the pair at each angle and of these the two in the middle are 
conspicuous and almost as long as the ones at each angle, the one at 
each side is smaller. The surface of the prothorax is also fringed with 
several small setae. Fterothorax almost as broad as long, very slightly 
arched at the sides ; on the median region there is a group of spines 
and of these, the middle two are conspicuous. The two hinder pairs 
of legs are slightly longer than the front pair and all the legs are pro- 
fusely fringed with short bristles, especially the tibiae. The wings are 
well developed and reach the 8th abdominal segment, the setae along 
the veins and the costal margin are dark brown. The upper vein has a 
basal series of 7 or 8, then there is a long blank and then there are two 
towards the apex ; the lower vein has a regular series of 13 or 14 in 
an uninterrupted line ; the second of this series is opposite to the last 
of the basal series of the upper vein ; the costal margin has about 24 
to 26 bristles, one long curved one at apex ; fringes rather scanty and 
found chiefly along hind border. The hind wing shows a distinct narrow 
grey longitudinal median vein. Abdomen elongate, very slightly longer 
thim head and thorax together, broadest at base and gradui^y narrow- 
ing towards tail end ; the anal end is not sharply pointed. Each of 
the abdominal segments has a transverse row of 8-10 short setae on 
its ventral side. The dorso-lateral margins of the segments are finely 
transversely rugulose. Posterior margin of 9th segment with a transverse 
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row of six oonspiouoTis long dark bristles, one pair towards each side 
and one on the median dorsal region ; the last segment has a transverse 
row of four long pre<apical bristles of the same type ; there are also 
two long bristles, one on each side of the median line anterior to the 
transverse row of bristles. 

Measuremmis of type, — ^Head : length 0*121 mm., breadth 0*154 mm. ; 
prothorax : length 0*165 mm., breadlh 0*198 mm. ; pterothorax : length 
0*286 mm., breadth 0*275 mm. ; abdomen 0*704 mm. Total length 
1*342 mm. 

MeamremeMs of antentM. — 1st joint 35 p, 2nd 45jx, 3Td 65|i, 4th 
60p, 6th 43[i, 6th 68|i, 7th lOp, 8th 20[x. 

Described from a unique female specimen collected by the author 
on flowers of Persian Nim, Coimbatore, in company with Dolichothrips 
indicus, Hood-Pr. T. V, R. No. 29 x, September 1923. 

The insect is well provided with bristles and setae all over the body, 
near the ocelli, on the prothorax, and especially on the abdominal seg- 
ments *, and it is, therefore, named T, chaetogastra. It does not appear 
to be any of the species described till now. 

7. Panchaetothrips indicus Bagnall. 

1912. PanehtU'txAhripH indicutt, Uagnall, Bw. Ind. Mu«. VII, p. 2r>7. 

1928. PauehaelothripH indicu«f llamakriBlina, JSnt. Mam. Ltjtt. Agri. India 
X, p. 273. 

Habitat and Locality. — One solitary female from cotton flower collected 
by the writer’s brother T. V. Subramania Ayyar, Mysore Entomologist, 
from Bobbur, Mysore, (T. V. R. No. 370). The well known hosts of this 
insect noted so far have been Turmeric and Arrow-root plants in S. 
India and Banana in N. India. It was also found once on Haemdia 
patens in Coimbatore. This genus with its only known species is unique 
and confined to India as far as we know. 

TUBULIFBRA. 

8. Ecacanthothrips fletcheri, sp. nov, 

Macropterous female, — ^Length 2*75 mm. General colour dark greyish 
brown. Pore tarsi, fore tibiae, the tip of the fore femoral spine yeUowish, 
the middle and hinder tibiae at base and apex and their tarsi yellowish 
tinged with grey brown. Antennal joints 1 and 2 of same colour as 
he^ ; third along the outer margin and the basal portion of 4th, 6th 
and 6th yellowish, 7th and 8th dark grey. Head longer than broad 
and longer than prothorax*, cheeks sub-parallel with three strong 
tubercles each giving rise to a short sharp bristle along each cheek; 
the postocular bristle on each side very long projecting forwards beyond 
the eye. Third antennal joint with double row of sense cones. Ocelli 
with reddish pigment. Eyes large, oval, placed almost near the anterior 
margin of vertex. Prothorax rhomboidal with one forwardly directed 
trftnapii.T ftTit bristle at each anterior angle and one at each posterior 
An glft Front legs strongly developed; femur stout with a strong 
■fc rftighf . tooth at middle of inner margin, tibia narrow at base and curved 
idong innw margin, the latter with three short but conspicuous tubercular 
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projeotions towards the apex ; tarsus with one strong tooth at base. 
There are a few short and strong bristles at the basal region of outer 
margin of femur and coxa. Hind logs normal with a few small bristles 
on outer margin of femora. Fterothorax stout, longer and broader 
than prothorax. Wings extending to 7th abdominal segment ; fore- 
wing with the basal spines long, transparent and knobbed, its apex 
with 22 duplicate hmrs. Abdomen elongate, oval, longer than head and 
thorax together, the segments with spines at posterior lateral angles. 
Tube rather stout and shorter than liead or prothorax with very short 
and feeble bristles at tip. ' 

Measummnls of <ypc.~-Head length 0*374 mm.; prothorax length 
0*264 mm.; tube length 0*242 mm.; pterothorax length 0*440 mm.; 
abdomen length 1*650 mm. Total length 2*75 mm. 

Measurements of antenna. — Ist joint l*75(i, 2nd 2*75 (x, 3rd 3*145(x, 
4th 4*170(ji, 6th 6*160fA, 6th 6*125(i, 7th 7*85p, 8th 8*65|x. 

In Friesner’s recent synopsis of the speoies of this genus the insect 
comes near Bryanti obscurata, from Borneo, but differs from it chiefly 
in the colouring and length of antennal joints. 

Described from one specimen caught at light in Fusa (T. B. Fletcher 
Coll.— T. V. R. No. 267). 


9. liotbrips dampfyi Karny. 

1914. Linthrips dimpjyi, Kaniy, Verh. Ziwl. Itid. Oen. JTfVn. LXIV, p. 58, 

Habitat and Locality. — On Tamarix gallica, Cawnpore, (D. S. Chow* 
dhry Coll.— T. V. R. No. 264). This insect was first described by Karny 
from the same host plant in Egypt and is a new record for India. 
In general form the insect appears more like a Gynaikothrips than a 
Liothrips and Dr. Friesner who examined the specimens is also of that 
opinion. 

10. Haplothrips inquiliniis Friesner. 

1921. Hapltdhripn inquiUnw, PriQBiior, Treub. IJ, p. 4. 

1928. UttpMhrips inquilinns, Ramlkkrishim, Mem. Dept. /lyri. India X, p. 202. 

Habitat and Locality.—On Mallotus philippinensis, Taliparamba, 
Malabar (T. V. R. Coll.) with a Liothrips sp. Originally described from 
Java, and there are previous records on Mimusops elengi and Eugenia 
jambokma in South India 

11. Trybomiella ramakrislmai Karny. 

1926. Tri^miella ramakriehnai, Karny, Mm. Dept. Agri. India IX, p. 218. 

Habitat and Locality.— In flowers of Lupin and other hill plants, 
Ketti, Nilgiris, 6,000 ft. (T. V. R. No. 391). Freviously collected from 
Chryi^themum flowers in Coimbatore, and Sandal in l^lem District. 

12. Karnyothript nigriflavui, sp. nov. 

Macfopterous female.— Length 1*75 to 2*0 mm. General colour bright 
yellow ai^ dark brown. Head, prothorax, the first antennal joint, 
base and inner margin of 2nd joint and the tube dark brown ; ocelli with 
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some red pigment. The legs and rest of the body bright yellow except 
the ventrfd tips of the legs and the 7th and 8th joints which are lightly 
tinged with dark brown ; the abdomen in some specimens shows irre- 
gular darkish diffused pigment. Wings light flavous almost transparent. 
Head longer than broad, fore-margin broadly triangular. Sides sub- 
parallel, slightly corrugated but not armed. Postocular bristle small 
and inconspicuous. Antennal joints 1 and 2 short and cup-shaped, 
2nd longer than 1st and constricted at base, 3-6 subequal narrow at 
base and broadening towards apex, 6th broadest* at apex and slightly 
shorter, 7th elongate and of same breadth throughout and 8th a long 
cone with an apical bristle. Mouth cone brosdly rounded reaching 
just the middle of the prosternum. Prothorax as long as head but 
broader, the postero-lateral bristles medium sized and Imobbed. Fore 
femur short and stout. Tarsal tooth curved and small ; wings extending 
to 5th abdominal segment and the fore-wings with 2 to 5 duplicate hairs 
at apex. Abdomen elongated and much longer than head and thorax 
together. The wing retaining spines well developed in each of the 
proximal segments and the posterior pair curved and approximating 
each other at the median line. The spines at the posterior angles of the 
segments well developed, especially those on the 9th segment ; and the 
bristles at the tip of tube longer than the tube. Tube short with slender 
long setae at apex which are longer than it. 

MeasurcmmJUf of type ./‘w/ia/e.— Head : length 0*187 mm., breadth 
0*132 mm. ; prothorax : length 0*154 mm., breadth 0*242 mm. ; ptero- 
thorax leiif^h 0*308 mm. ; tube length 0*132 mm. Total length 1*848 
mm. 

Mmmrernenls of a7itenm-4st joint 30{ji, 2nd 40{i, 3rd 50(1, 4th 65(1, 
5th 50(1, 6th 40(1, 7th 45(i, 8th 30(i. 

Macroplerous nude. — Length 1 to 1*25 mm. Shorter than female 
but similar in color and all other features. 

Described from numerous specimens (T. V. 11. No. 269a) collected 
on Bamboo in Coimbatore with Veerabahuthrips batnbusaet Ramkr., 
and Androtkrips coimbatormsis described below. Closely allied to 
Kamyothrips melaUucus Bagnall but differs in the colour of the 
different parts. 

13. Androthripf coimbatoreiitis, sp. nov. 

ilfflcroptefOMs/eOTafe.-— Length 1*5 to 1*7 mm. General colour uniform 
pale to dark greyish brown with parts of head, thorax and legs suffused 
with very pale yellowish tinge, head, post abdominal segments and tube 
of a slightly darker tinge. First two joints of antenna of a slightly 
deeper grey than other joints, the middle ones, 3-5 of a lighter hue than 
the apical joints 7 and 8. Ocelli with rod pigment. Wings with very 
light grey infumation. The fore femora have the outer margin broadly 
dark grey with the rest of it pale yellowi^, fore tibia also of a lighter 
pale yellowish colour. Middle and hind legs pale greyish. Head longer 
t-liftTi broad, broadest just behind eyes, the front margin slightly drawn 
forwards into a broad triangular process, ocelli with red pigment, clear 
and well placed forwards ; postocular bristle half as long as eye and 
projecting over eye, cheeks sub-parallel and not armed ; mouth cone 
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broadly pointed, reaching middle of prosternum. Antenna, Ist joint 
short and stout, 2nd longer and cup-shaped, 3 to 7 subeqnal, narrow 
at base and broadening towards apex, 6 and 7*a1most of same breadth 
throughout, 8th a broad cone. Prothorax shorter than head with 
medium sized bristles at post lateral angles and a row of 5 or 6 long 
ones at its base where it joins ptcrothorax. In the fore legs the femur is 
very stout and innrassated with a conspicuous conuuil tubercle at base of 
inner margin, the tibia with a broad projection at apex of its inner margin 
and the tarsus with along curved tooth at base. Wings slightly narrow 
at middle and extending to 6th abdominal segment. Fore-wing with 
5 duplicate hairs at apex. 3 basal spines clear. Abdomen elongate 
with sides always parallel, not broader than ptcrothorax. the wing re- 
taining spines, well developed. Tube shorter than head or prothorax, 
with long cilia at apex. 9th segment with 4 long bristles at post 
margin, 2 on each side ; there are small ones between these two. 

Measurement of type, — ^Length 1*628 mm. 

if ale.— Length 1*232 mm.; shorter than female ; similar in other 
respects. 

Described from a few specimens collected on bamboo in Coimbatore 
with Kamyothrips nigriflavus, n. sp., and Veerahdhuthrips handtusae^ 
llamkr. ; appears different from the species noted before from India, 
viz., A, flampes^ Schm. and A. ramackandrait Ey., especially in the 
colour of the fore femora, wing hairs and armature of fore femora. 

14. MaUothrips indica Ramakrishna. 

1928. Mattothripa indieo, Kamakrmhna, Snt. Mem. Dept. Affri. India X, p. 3U8. 

Habitat and Xoca2%.— In Eugenia jamboHana fruits, Cawnpore (D. S. 
Chowdhry ColL—T. Y. R. No. 263). The species was first described as 
the type species of a new genus by the writer from material collected in 
leaf galls of the same plant (Eugenia^ in Marudamalai hills, Coimbatore, 
1,600 ft. 


16. Cercothrips (Gagantothrips) tibialis Bagnall. 

1921. Qiganiothripa tihialia^ llagnai], Ann. Mag. Nat. llitA. (9) Vll, p. 364. 

1926. Oigantolhripa tibudia, Kariiy, Snt. Mem. Dept. Agri. India IX, p. 23!). 

1929. Oigantolhripa Itbudia, liamakrishna, Knt. Mem. Dept. Agri. India X, p, 311. 

Habitat and Locality.— This giant thrips was recently found in numbers 
on a wild shrub near the Tungabhadra river Siruguppa (C. S. Balasubra- 
maniam Coll.— T. V. R. No. 388.) The species was originally described 
from Ceylon by Bagnall and later collected from South India on the 
same plant {Careya arborea) as in Ceylon and noted in the writer’s memoir 
on Indian Thysanoptera. This species, according to the characters 
given by Hood and in the opinion of Eamy and ^iesner has to come 
under Hood’s genus Cercothrips (p. 73, Insec. inscU. Washingtony VII, 
1919) and is dSerent in generic characters from OigantoOirips Z. 






EXPLANATION OF PLATE IX. 


Indian Thysanoptera. 

1. Androthfips coimbatorensis, sp. nov. Fore part of body. 

2. a, Taeniothrips chaetogastray sp. nov. Hoad. 

6. Taeniothrips chaetogastray sp. nov. Abdomen $. 

3. Parthenothrips dracoenae, H. 

4. a. Hemianaphothrips palmaCy sp. nov. Head. 

6. Hemianaphothrips palmae, sp. nov. Abdomen 9* 

5. Karnyothrips nigrijlavusy sp. nov. ?. 

6. Eoacanthothrips fletcheriy sp. nov, 





REeORDS 

of the 

INDIAN MUSEUM 

(A JOllRf«AL OP INDIAN ZOOLOGY) 

VoLXXmPartIV 
DECEMBERt 1934 


■ . Pm ^ 

Stadiei oa Indian Itonididm (CecidoniyidM i DipleriO* 5. 

Mani •• •• •• •• •• •• 356 |,‘ 

On Soma Sawfliet (Qf menoptern s Tenthredimdaa) Ikom An 
Indian Mnsaum; Calcntta. Renf Malaise #. .• 45$ 

On a New Sab*>Speciea of Phryniehoaarax coc/kmanitfTGravaly . ^ 


Fnrdier Nofet on Crmtacaa Decapoda in Ae Indian Muiaiini. 

. Vl« On a New Dromiid and a Rare Otyatomona Crab from 
the Sandbeadil, off tbe Month of the HoogUy Rifar. 

Chopra .. •• • •• •• •• .. .. in 

the Syttamatic Pontion of Hanulten’e Spedba of GoMoid Fiihea 
from the Gangei. Sander Led Hora •• .. .. . 483 

Nolee on Indian thfMnoptera adlh Deaerbrtiona cl New Speeiea* 

T. V, RmidtirtiiM Ayyar .. •• •• •• •• •« v W 









